E

O

RIC

DOCUBRNT RESUME

ED 051 179 SP 007 242
TITLE K-12 Science Curriculum Guide.

INSTITUTION Reading Community Schools, Ohio.

PUB DATE 68

NOTE 302¢.

EDRS PRICE EDRS Price MF-$0.65 BC-$13.14

OESCRIPTORS Bioclogy, Chenmistry, Curriculum, *Curriculum Guides,

Earth Science, *Flementary Grades, Elementary School
Science, Grade 1, Grade 2, Grade 3, Grade 4, Grade
5, Grade 6, Grade 7, Grade 8, Grade 9, Grade 10,
Grade 11, Grade 12, Intermediate Grades,
*Kindergarten, Physics, *Science Curriculum,
*Secondary Grades

ABSTRACT

GRADES OF AGES: K-12. SUBJECT MATTER: Science.
ORGANIZATION AND PHYSICAL APPHARANCE: The guide is divided into three
sections, one each for elementary grades, middle grades, and high
school. The first twe sections are further subdivided by grade level
and the last section is subdivided by course. Sections are laid out
in four columns across twvo pages. Column headings are concepts,
teaching methods and learning activities, resources, and evaluation.
The quide is pizeographed and loose-leaf bound with a soft cover.
OBJECYIVES AND ACTIVITIES: General obijectives are outlined in an
introductory section. Suggested activities are correlated with
specific sciertific concepts and specific objectives., Activities
include reading, laboratory experiments, lectvres by outside experts,
field trips, and independent projects. INSTRUCTIONAL MATERIALS:
Materials needed tor an activity are listed with the activity
description. The lists include both print and audiovisual materials.
Textbooks used in the middle grades are listed at the beginning of
the section. STUDENT ASSESSMENT: Suggestions tor evaluation accoapany
each groap of activities correlated with a concept--usually teacher
observation in the lover grades and teacher-developed and textbook
quizzes and exans in the upper grades. {RT)

Aruitoxt provided by Eic:



EDO51179

US DEFARTMENT OF HEALTH.
EDUCATION & WELFARE
K - 12 SCIENCE OFFICE OF EDUCATION
fHIS DOCUMENT HAS EELN REFRO
DUCED EXACILY AS RECEIVED Fpm
THE PERSON OR ORGANIZATICN QRIG
I\gh;lNG IT PO'NTS OF VIEW OR OPIN
ylur Guide NS STATED DO NOT NECESSARILY
Curricvlun Guid REPRESENT OFFICIAL JFFICE GF €DU.
CATION POS.TION OR pOLICY

1968~1%69

The Reading Community Schools

Reading, Ohio 45215

Robert G. Pickering, Superintendent

Ronald A, Hilvers, Direztor of Instruction

Faculty Cormittee:

Richard Thielmeyer ¥illiafa Bosch Reva Smith
Roger Kersh William Laque
Typists:

Doris Bennett Nancy Krieger Janat Taylor

J2_

072

T
®

(4 |
o

3 ae S

e e,




r 2

ERIC

P e
\I

3
N

g e

FOEWARD

The publication ofthis Curriculum Guidc represents
the culmination of a year of study. The final editorial
work was carried oﬁt by six teams of teachers during
tne summer of 1968, These matecials were prepared under
the supervision of Mr. Ronald A. Hilvers, Director of

Instruction,

Teachers are encouraged to refer constantly to this
guide during planning sessions throughout the year. It
should be understood that any resource material cannot
be the final answer to instructional questions, but
rather a tool to direct the thinking process o the
teacher, Periodically this guide will be updated. In
order to facilitate this process teachers shouldirite
in suggested changes, additions, or deletions in the
spaces left for this purpose. Particular attention should
be pald to sections of the guide sihich outline expected
outcomes, By paying attention to these objectivee, the
teacher should be better able to design and evaluate an

effective program for the children.

The Reading Coomunity Schools

Reading, Ohio

Septeambar, 1968



INTRODUCTION

If hicrorians affix a descriptive label to tae twentieth
rentury, there are good chances that it will be "The Age of
Sciencn,’ Never before in history has science played so inti-
mate a8 role in the daily 1life of man. Today science affecius
the mamier of work, the media of communication and travel,

the processing of foods, the development of natural resources,
man's health and general well-being. In fact, scienie holds
the key not only to how man will 1live but also to whather he
will continue to live.

The science program in the Reading Community Schools is
designed to halp students learn to fcrmulate scientific
theories, to become aware of their own learuing processes, and
to be prepared to intelligently apply the principles of science
to 1ife aituations., Its goal 18 to encourage the inquisitive
child to become an inquiring sdult - a self-confident,
reasonable pergon vho can and will investigate the world ior
his own satisfaction.

The topica of this guide extend from tovics that occur in
daily 1ife to relatively advanced subjects of science.

In gpite of the obvious limitations to any one guide, the
meticulous care of the contributors has made poosible the
inclusion of a wide selection of unit topics.

-1-



PHILOSOPHY

The science program for The Reading Community Schoosls is
planned to help in the total development of each c¢iild to the
1limits of his capabilities, allowing him many opportunities
to express himself in the direction of his intereshs. The
program is organized so as to help the pupil make consistant
growth toward becoming the typs of individual that can best
adapt himself to the socisty in which he is iiving,

To make this possible ihe science program must be flexible,

It must be forever changing if it is to meet the demands of the
youth then participating, If it is to bs kept "modern' every-
ons should eccept the challenge of keeping-up, fostering a
science prograa for the day and for th. future, offering every
oppOﬁtunity for the students to become acquainted with "What's
N eW,

Science is mich more than a series of experiences outlined in
any given textbcok. The very nature of the subject dictates
that therc are concepts to be lesrned that are rar more
important to the proper devolopment of the child than arae the
icolated facts to be memorized. Youth should be taught to
eveluate vhat he expeuriences, what he reads, hears, sees, ard
does« Perhaps the greatest contribution to be made by studying
sclence is the duvelopment of & way of thinking, a way of
arriving at a solution to a problem. Teachers should take
advantage cf every opportunity to nelp children develop a
scientific attitude. The individual will then be better
qualified to evaluate, to make better choiv.es, and to apply
its principles intelligently to life situations. Throug}.
experiencss in science a pupil learns to eatablish contact with
God, the world, and iife upon the earth.
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CBJECTIVES

1 To provide children with those understandings ol science
whizh will help them to live in a world of change, able t3
accept change, as normal, discerning ordar 2nd fhythm in “he
process of change,

2+ To help the children gain soms understanding of the scienti=
fic method of inquiry or investigation.

3. To maintain and intensity the natural curiosities of tue
child in his ever-expanding environment and also to help him
to observe these objectively.

4e To develop a better understanding of the natural, physical
world.

© 5. To encourage wide and intelligent use of sources cf informa—

tion as well as *o acquaint the child with resource persons,
comrmunity resources and various reference materials.

6. To provide children with those experiences which will help
them to feel comfortable with the materials and vocabulary »f
sciences

7. To learn more about the needs of all living things, inclvdirg
the needs of the human body.

8. To assist a child in identifying himself in a universe isilled
with a variety of living and non-living objects and an arrayr of
events and changes.

9. To help children get acquainted with those of times pasf.
ard present who have contributed greatly te the fisld of science.

10+ To consider subject matier primarily as a means to an e¢nd
and not as something to be remembered.

11. To suggest and recommend science career opportunities 4o
those indicating interest, desire and ability.

12. To develop appreciations for and attstuies about the
environment.,
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Concepts

Kindergarten Science

Spaces and Places

1, We are nearer Lo some things
than to others,

2, We are farther from some things
than from others.

3. Moving faster gets us there
sooner,

L+ Up and down depends on where
you are,

What'q Alive

1l. There are many kind3a of living
things.

2+ Animals move, eat, breathe,
grow,and protect themselves.

3., Plants are living things .

4o Living things changs as the
seasons changes

11

A)
B)

A)

B)

Teaching Methods
Learning Activities

Inquiry, exploration, discovery,
axperiences, observing, predicting,
comparing.

Direct the children's thinking by
orienting them in the room to one
object such as the door. Exanmple:
"Which table is nearest to the
door? Which is farthest?"

Have races between two children.
Ore child will walk-one run.

Walk in different ways from one
place to the other.

What is i~ ggggg of you? {Glance
behind them.) What is in back of
you?

What is in the front of the room?
What is in the back?

Make straight lines using three or
four children,

Discuss what is high in the room.
What 1s low.

Take a walk around the schoolground.
Name the things they see that are
alive.

Have a turtle, fish and g.owing
plants for the children to
observe, What do they need?

Are you alive? What do you need?

Take the same walk. Can you find
more things that are alive?

Are insects alive?

Sel
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A) Printed
B) Audio Visual

Resources C) People

D) Places

A) Let's Find Qut, Cadmus

B)

c)
D)

Fall is Here

Winter is Here

Spring is Here

Summer is Here

Bird's Nest, Tyrtles, Fish
Wonders Nature
Up_Above_and Down Below

My Five Senses
Hands
Now I Know
The Indoor Noisy Book
All Sizes of Noisy Pet
Large Zoo Animals
Pictures of Living Things
Pictures of Things that Shcw the
Seasons..
Science and Wondering Charts =
Scott-Forscmen
Filmstrips:?
Tubby Turtle
Copy Kitten
Animals
Animal Babies
Animals of Sea and Shore
Birds
Autumn is Here
Winter is Here
Spring is Here
Summer is Here
Mr. and Mrs. Robin and Their
Springtime Story
On the Faim with Tom and Susan
Use a magnifying glass as often
as possible.
A parent might bring a pet and
tell ¥~ ‘o care for it.
Fi.7 Y of-H
. . the 200
To a farm
To Sharon Woods

A) E:wected Outc.me
Evaluation B) Testing Program

A) Are the children more aware of

the things around them?

Can they draw some of them on
paper in form of pictures of
what' they: see?

Do they collecc thir _a such as
rocks, shells, etce?

B) Teacher evaluation through
questions, showing of interest,
participation in activities.

Se2



Concepts

Discovering Qur Senses

1. We find out about the world
s2ound us by seeing, hearing,
simelling, touciing and tasting.

2. Seeing 1s one way of fi-ding
out; we sze with our eyes.

3. Hearing is ore way of finding
outj} we hear with our ears.

ke Tasting is one way of finding
out; we taste With our t. ‘es.

5. Smelling is one way of ' nuing
out; we smell with our nosec,

6. Touching is one way of finding
out; we touch and feel with
our fingers and our skin.

7. Lifting is one way of finding
outy we 1lift with muscles in
our armse

Sounds Yle Hear
1. There are many different
sounds around us.
2+ We can often tell, wilhout
looking, what makes a sounde
3. Different sounds are made in
ditferent ways.

Light and Dark

1. Light comes from the sun,
moon, electric lights.

2+ When light is turned off or
blocked, it gets darkar,

3+ We can make shadows by blocking
sone of the light with an
Ob,jecto

13

A} Teaching Methoda
B) Learning Activities

B) Have several familiar things i a
bag. Blindfold & child=have him
take somethirg .rom the bag, let
him tell what he thinks it is.
Help him use words such as soft,
hard, bumpy, heavy, etc.

Have some ''smell" jars for the
children to guess what they smell,

Have a box of things to feel, such
s fur, sandpaper, rocks, cotton,
etc,

Have soms sounds behind a screen.
Fave the children cover their
ears, Can they hear? See if they
can recognize some familisar
sounds.

Blindfold a child and give hin
something familiar to eat such as
candy, raisins, apple, etc. Can
he guess what it 1s?

Have three boxes, fill oie with
stones, one witih cotton, one with
a books Which is heavier?,lighter?

What sounds do we hear in cur
classroom?

Co on a "sound hunt'.

What do you hesr at home?

Are the sourds )loud or goft.?

Are the sounds high or low?

What things glve us light?
How does the light help us?
Make shadows with a variety of
things. Noticy your shadow at
different times of the day.

Sel
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A) Printca

B) Audio Visual
Resources C) People

D) Pl=ces

14

A) Expected Outcome
Evaluation B) Testing Program

Seld



Concepts

Weather
1. The sun heats and lights the
earthe.

2. The sun helps to dry wet objects,

3. Shade is formed vhere sunlight
is blocked.

4. The thermometer shows the
temperature of the air arocund
us.

First Year Science

Animals
Questiont In what ways are animals
different?
1, Animals are different in many
Ways.
2, Animals differ in size.
3. Anirals move in different ways.
4. Aninals have different cover=-
ings-
Question: How do animals move and
eat?
1, Animals move in different ways,
2, All animals need food,
3, Different animals need differ-
ent kinds of food,
Question: Where do animals live?
1, Animals live in nany different
places,
2, Animals make mary different
kinds of homes,
3. Animals are protected by their
liomes,

A) Teaching Methods
B) Learning Activities

B) How does the sun feel?

Where do we play when it is hot?

What happens to the sun on a
cloudy day?

Where Aoes the water go vheh you
hang out wet clothes? Wash the
doll clotlies and find out.

Have a large thermometer and show

how it moves up and down.

How can we 'Ykeep cool'' on a hot
day?

A) Reading, discussing, observing,

experimenting, investigating.

B) Animal Pictures - either teacher
collected or series bought. Be
sure to have a variety in size
of the aninals,

Act out how animals move,

Have a dog, cat, or rabbit in the
classroom. Discuss its home,
covering, food, Write an expere
ience chart about it. Diaw
pictures of it,

Bulletin btoard of differert
animals and their homes.

Make an aquarium.

Kake animsls out of clay.

Teacher may read animal stories
at Story Tine,

Learn a poem about an animal.

Learn animal songs.

This unit should provide the
child tine to do a lot of talk~
ing = telling about animals they
know, etce

What Ystory-book animals' can we
find in the z00?

Are birds snimals?

Take a walk to look for birds.

How do animalc protect themselves?

What sounds do animals make?

Sesb
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A) Printed

B) Audio Visual
Resources C) People

D} Places

A) Album of North Americ
Dougale
Livipg Things
letts Get Turtles
Young Scientigh Takes a Ride
Text: Looking Into Science
Jacobsen, gL, al,
American Book Company.
Scholastic Weekly 'News Ranger'
B) Filmstrips:
Where Animals Come From
Why Animals Need Heat, Food,
and Alr
How Animals Protect Themselves
Different Kinds of Animals
Animal Babies :
Animals of Sea and Shore
Fall is Hers
D) Field Trips:
Cincinnati Zoo
Pet store
Farm
Sharon Woods
Natural History Museum
Hatchery

nimals,

16

A) Expected Outcome
Evaluation B) Testing Program

A) Children show familiarity with
a great nany different kinds of
animals and they live in many
diiferent environments.

Do the children understand the
" need for animals to have a good
home and good food.

B) bvaluation by the teacher by

oral questions and discussion.

Seéb



Concepts

Rocks
Question: How are rocks differont?

1, Rocks differ in many ways.

2. We group together rocks that
are alike,

3. Most systems of classificatlon
in science are based on the
physical characteristics, such
as color and hardness, of the
things to be classified,

Questiont How are rocks made and
changed?

1. Some rocks are formed under
water.

2. Some rocks are formed as hot,
melted rock cools.

3. Some rocks are changed by pushes
in the earth,

Day and Night
Questirn: How do shadows change?

1, Shadows change in direction and
length during a day.

2, Shadows peint in a direction
opposite to that of the sun.

3. When the sun is low in the sky,
the shadows are long. When the
sun is high in the sky, shadows
are short.

Question: What me'ces day and night?

1, When our side of the sarth is
toward the sun, we have day.
Vihen our side of the earth is
away from the sun, we have night.

2, The earth turns arouad onc3
each day.

A) Teaching Methods
B) Learning Activities

A) Observing, experimentirg, talking,

feoling, investigating.

B) Collect rucks. Classify them as to
color and hardness. DBe sure to
have some fossil rocks.

Make a colleciion of other ohjocte
and observe size, shape, molor,
and texture.

Test the hardness of the rocks
with a perny, piece af glass or
a knife.

Think about how rocks are useds

Exporiment: Melt chocolate and : .

pour out and let cool. This is
like molten rock. Observe as it
conls.

Make sand by using sandpaper on
sort rocks. Examine the sand with

a nagnifyirg glass.

A) Reading, discussing, observing,

B) Learn the directions == north,
east, south and weste Put wp
signs in the room. ‘

Go outduors in the morning, again
at noon and late in the after=-
noonn, to observe shadowe.

Play a game by letting the child-
ren go oufdoors and try to step
on anotherts shadow. They are out
of the gane if someone steps on
their shadow,

Experiment = Use two balls the
sane size. let a child take it tn
tho far end of the playgrowd.
How does it look? Compare the
roon and sun to these bslls. You
can use tle third ball for the
stars and have that ball. farther.

Use a globe and a flast 1light

to demonstrate why we hive day a

and night and why the sun, moon,

and stars scem to move ncross the

nky [
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A) Printed
B) Audio Visual A) Expected Cutcome
Rescurces C) People Evaluation B) Testing Program
D) Places
A) First Book of Rocks A) Are the children interested in
Rocks and Their Stories, TFenton in rocks?
D) Field Trip: Are the children able to differ-
A trip to a place where there entiate between the rocks?
are lots of rocks. Are the children gaining skill in
Write an experience chart making observations?
about the trip. B) Oral questions by the teacher
A) How the Sun Helps Us, Blough A) The child should become more
Sun, Moon, and Stars, Freeman ‘aware of the day and night sky.
What the Moon ig Like The child should acquire a
The Sun, Branley questioning attitude.
Sung Star Number One The child should be ablzs to draw
Hoon the Big Dipper.
B) Film Strips: B) Teacher evaluation through
What Do Ve See in tho Sky questions and discussion.
Our Sky, Cur Moon
Night and Day

B ‘ Se8
18




Concepts

Question: What do you see in the sky?

1. The sun shines all the time,
Sometimes we cannot see it
because of the clouds,

2. Big things that are far away
aeem small,

3. The sun, moon, and stars seem
to move across the sky because
the earth is turning.

4+ The moon looks as big as the
sun because it is much clozer
to us,

5. Tnere are stars in the sky in
the daytime, but wa cannot see
thewr because the sun is so
brj Shtu

Fire and Temperature
Questiont Vhat is fare?
1, Ve get heat and light from fire.
2+ Fuel and oxsgen are needed for
burning.
3. Fires can be put out by remove
ing the fuel or the oxygen.
4, Oxygen can combine very slowly
with substances such as iron.
In this case, there is no
flame,
Questions What is temperature?
1, Temperature is the degree of
hotness or coldness.
2. Temperature is measured with
a thermometer,

19
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A) Teaching Methods
B) Learning Activities

Experiment-lMake a sundial out of
cardboard, Use it to tell time.
Keep a daily . ecord of the day-
time skys You could draw clcuds
or the sun on the calendar oy
write a weather chart.

A) Reading aloud, discussing,
observing.
B) Demonstrate with a candle that
fire needs fuel and air.
Demonstrate witn a gas stove
(school cafeteria) that you
carmot see gas but it burns. Its
value to us.
Put a burning candle out by using
sa.nd-
Let some iron nails stay outside
a few days - note the rest. Look
at it und2r a magnifying glass,
Have & thermometer = large enough
for the children to be able to
see and understand it. Learn to
read it,
Keep a temperature chart for a
weeks



A) Printed

B) Audio Visual
Resources ©) People

D) Places

A) My Little Book of Fire Engines
We Read About Fire and How it is
Used

B) Filmstrips:
Story of Fire - McGraw Hill
Heat = Filmstrip House

C) Chief Elmer Seibel, Reading Fire
Department

D) Field Trip:
Fire station

20

4) Expected Outcome
Evaluation B) Testing Program

A) Do the children show by their
questions and comments an
awareness of the impoitance
of fire in their daily liveyw

Do the children show that they
understand the fact that fire
needs air and fusl?

Do the children understand the
vhy of a fire drill?

Do the children understand the
need of safety around fire?

B) Teacher evaluation through oral
discuesion,

Sell




Concepts

Machines
Question: What are machines?
1. Machines help us to do differ-
ent kinds of jobse
2. A lever helps us to lift things.
3. We can 1ift heavier things with
a lang lever than with a short
onee.
Question: What machine helps to move
things?
1. A ramp is a machine that can be
used to move things up and down.
Question: What machines work together?
1, Several nachines can be used
together,
2+ Wheels help us to move things.
3. Wheels are nade up of many
leverse
4s Wheels can be used as pulleys
to 1lift things,
Question: What machine moves through
something?
1. A wedge is a machine used to
split things.
2, A wedge is two remps tack to
back.

Rockets
Question: Why dnes a rocket move?

1, For every action there is an
equal and opposite reaction,

2. When the air in a balloon moves
in one direction, the valloon
tends to rove in the opposite
direction,

3. When something roves out cne
end of a rocket, the rocket
tends to move in the other
direction.

21

A) Teaching Methods
B) Learning Activities

A) Reading, discuscing, observing,

B) Bulletin board of Machineg We
Uses Children could cut these
from magazines.

Experiment with a balance board.
Be sure to use the word goual
and that students ¥mow what it
means,

Experiment trying to use a lever.
Let *he children -1se a nutcrackers
In cracking a nut, how did they

do it?

Experiment with ramps and chutes
using toy cars, chalk eravecs,
bocks, etc,

Play a game: Tie a string between
two chairs like a pulley clothes
lines Sead messagss by clipping
a plece of paper and pulling it
along ths line.

The message mzy tell the child
to do somnething, Example: Sing
a scnge

Teke a walk arcund the btlack and
find all the ways wheels help use

Hake some wheeled vehicles using
boxes or nilk cartons and card
board wheels put on with paper
fasteners,

A) Reading, discussing, observing.
B) Experimert with balloons by >low-
ing them up and letting the zir
come out, Ee sure the children
know vhy they are doing it -=-
that it is a learning experience.
Have the children use the count-
down procedure.
Bring cu! the idea that a rocket
must take fuel and oxygen with
it while a jet only takes fuel.,

Sell
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Aruitoxt provided by Eic:

A) Printed

£) Audio Visual
Resources (') People

D) Places

A) Machines
Uhat . Uhat Makes the Jhee)s JO y Rourd,
Huey
How Things Work -
Machines at Work, House
B) Filmstrips:
Hovwr Wheels Help Us
How Levers Help Us
Hows Ramps and Screws Help Us
How Wedges Help Us
D) Field Trigps:
To a construction site to view
cranes, shovcls,; wheslbarrows,
etc,
To a factory where they could
view 2 ramp or a chute.

A) qestion and_Ansver Buok of_Srace,

"B) Filis tx'ips.

Rocket Power for Space Trevel
Pob's Rocket

C) The Cincinnati Science Center

A) Expected Cutcome
Evzluation B) Testing Frogram

A) Children have some understanding
> of machines.

They show knowledge of the imper-
tance of machines in their daily
livess

Children have some understanding
of the importance of wheelss

B) Teacher evaluation based on in~
terest and pactiecipation within
the groupe

A) Children show that tiiey have some
idea of a rocket, how it v.ocks
ard its various uses in our
world.

R) Teacher evaluation through oral
questions,

Se 12



Conzepts

Question: What m-" 3 a rocket move?

1. When hot gases move out one end
of the rocket, the rocket roves
in the opposite diraection.

2, Most rockets carry both fuel
and oxygen,

Question?! How does a rockel, work?

1, Several rockets cr 1ocket
stages are often pul, together.
hhen a stage b 8 used its fuel,
it drops off to make the reat
of the rocket lighter,

<+ A rocket carries both its fuel
and its oxygen.

3. Small rocketus can be used tec
turn a rocket in spaces

Second Yoar Science

The Mcon

Question: How does the moon look to
you?

1., The moon seems small because
it is so far away.

Z. The moon shines.by. the . re=- .
flected light of the sun.

3« The only part of the ipoon you
can ste is the part that is in
sunlight.

Questiont Row does the moon seem to
charige its shape?

1, The sun is always shining on
on2 half of the moon.

2. The pide of the moon that has
the sun shining on it is not
always the side turned toward
the carth,

3. The shape of the moon does not
changa, You see different
amunta of its lighted surface
as it revolves about the earth,

A) Teaching Methoda
B) learning Activities

Bring a model of a rocket so the
children can see the threc stages.
The children can draw the rocket
either in flight or ready to
take off., -

A) Reading and discussion.
Questions from the teacher,
Questions from the students.
Loocking through magnifying glass
and bilnoculars,
Discussion of plectures collected
by teacher,
B) Demonstrations:
i, Ure a ping-pong ball and a
softhalls Look at them cicse
and at a distances Alss usc a
quarter and a dime in the saze
LEVSY
2. Use a light bulb and a piece
of aluminum foil to explain
reflected 1light,
3. Make the moon's surface using
sand or flour to show the .
trouble in landing on the moon.

Sell



A} Printed
B) Audic Visual

Rescurces C) People

D) Places

A) Text: i Sciepc

B)

{

Jacobsen, gt, al,
American Book Company

Yoons Earth's Natural Satellite,
Branley
Moon Seems to Change, Branley

J.L%.&Qﬁ& of Yoo, Sun and Stars,
Lewell

ZSLLﬁill_.SLEdLJJL,)LDD, Greeman
The loon, Brenna
Overhead Trangparenciess
"Earth Science®
Filmstripss
Nigh% and Day
What Do Ve Sce in the Sky
Our Sky, Cur Moon
The Ear'th in Motion
Flannel board -- Ideal Company
Pictures collected by teacher
Chart cn how the 1roon looks during
a ronth
Filmst
The rioon and How It Affects Us,,
Coronet
A Trip to the Moon

[]z\!: D) Trir, to the Museun of Matural

wll Toxt Provided by ERIC

Huiatory by the parents,

A) Expocted Outcore
Evaluation B) Testing Program

A) Be able to draw how the moon
l>oks at different times.

Be able to demonstrate and tell
about reflected light.,

To show an interest in the sky at
- night,

B) Evaluation should come fronm
teacher throush oral questions,
signs of interest, participation
in class discussion, demonstra-
tions, etc,

S e l4
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Concepts

Question: What does the moon look
like?

1. The telescope is a device which
makes things far away appear
closer,

2. The craters of the moon may
have been formed when large
rocks hit the surface of the
moon,

3, You could not live on the moon
> .- use ther¢ is no air and
weter and becausc the tempera-
tures are too extreme,

Plarts
Questiont In what ways do plants
differ?

1. Green plants nzke their own
food but many other types do
not.

2. Some plants have roots, stems,
and leaves, Some also have
flowers and fruit.

3. Different rlants grecw by
different 1. nas.

L4+ Plants differ greatly in size
and shape.

Question: What do plants need to live
and grow?

1. Most plants need soll, water,
air and light in order to grow.

2, Different plants need different
arcunts of soil, water, air
and light in order to grow.

3. The structure of plants is
related to where they grow.

Question: How are plants used?

1. Plants are an important source
of food.

2. Different parts of certain
plants 2re used as food.

3. Fron trees we get paper and
vood,

4, Parts of other plants are used

Q to make clothes.,

-IIJ}ZS' From molds, drugs are ohtained

~-—  which deslroy germs,

A ruiToxt provided by ER

Yy

4) Teaching Methods
B) Learning Activities

A) Exhibiiion of plants Lo discuss,
examine and observe.

Reading and discussion.

Questions by teacher.

Nature walk to observe.

B)} Collection of leaves.

Planting of seeds: give some water,

some not, Do the sams with ligh*
to prove the need for water and
light.

Start some plants from cuttings of
other plarts to show all plants °
do not come from seeds.

4 bread mold - view it under a
magnifying glass.,

Make a terrarium.

Plant bulbs outdoors, also indoors.
When fini.ned blooming be sure
to examine the bulb and root
system.

Chart on tho uses of trees,
Example! the different kinds of
trees and what they give us.

Sels



[ A) Printed
B} Audio Visual
Resources C) People
D) Places

4) Seeing New Things, Frasier
Science Around You, Craig
B) Overhead transparencies:
"Seasons and Living Things"
Filmstrips:
What Makes Seeds Sprout
How Do Flants Get Where They
Grow
What Makes A Plant Grow
How Do Plants Help Us
Plants
Trees
Seeds and Seed Travelers
How Apples Grow
Finding Out How Plants Grow
Pictures: a good sowrce is seed
catalogs.
C) Mr. Wells, Hamilton County Park
Board.
D) Field trips!
Krohn Conservatory
Sharon Woods

26

L) Expected Outcome
Evaluavion B) Testing Program

A) To show an interesl in living
plants and treas.
To be able to collect and identify
leavess i
To be able to identify a few of
the more common tiees.
To be able to discuss how plants
are used.
B) T» be able to answer Questions
e¢bout plants and to take part in
the discussion about them.
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Concepts

Soil
Questiont What is soil?

1, The earth is c~ered with
different layers of snil,

2. Soil is made of pieces of
broken rock, dead plants, and
dead animals.

3. Soil also contains air, water,
¢nd bacteria.

L+ There are different kinds of
soilse They may vary in color
and composition.

Question: How is soil made?

1., Soil is made from plants, ani-
mals, and rock fragments.

2, Plants and animals are changed
to soil after they decay.

3. Rocka are changed to soil by
the action of plant roots and
stems and plent acids,

L. Rocks are changed to soil by -
the action of wind, water, and
extremes in temperature.

Question: How ¢nn soil be kept useful:

1, People take care of the soil
by fartilizing, cultivating,
irrigating, and properly
planting in it,

2, Plants hold the soil in place
80 that water and wind will
noet carry it away,

3. Many 1little animals who live
in the soil help make it more
ugeful,

4 Farmers have manv different
ways in which to hold soil in
place,

no
~3

4) Teaching Methods
B) lLearning Activities

A) Reading and discussion,

Experimenting and observing.

B) Observe an ant farn.

Field trip to a building excavation.

Collection of soil. samples.

Use magnifying glass to examine
the soil, List all that is found.

Crush up a rock to make soil,

Add water to dry soil and watch
for air bubbles,

Rub a rock with sandpaper to show +-
the wcaring away of rocks by
water or wind.

Freeze water in a jar so it breaks
the Jar to prove that ice expands
and breaks rocks.

Plant beans in good soll and some
in bad soil =~ note the difference.

Put earthworms in a gallon jar with
dirt in it and observe their
working, Note their wvaluse,

Mzke items out of clay and have
the art department ''fire' them.

Sel?



A) Printed

B) Audio Visual
Resources C) People

D) Places

B) Filmstrips:
The Earth's Surface
Our Friend the Earthworm
Overhead transparencies:
Development of Soil .
Pictures collected by teacher
from magazines.
D) A trip to a stone quarry.

o8

A) Expected Outcome
Evaluation B} Testing Program

A) Children should show an interest
in soil and its effect on us.
They should te able to discuss
the effects of soil on our lives,
B) Toacher evaluation through orsl
questions and discussion.

S el8



Concepts

Forces and Magnets
“+ ls - Inertia keeps things that are
at rest where they are.
2, Inertia keeps moving things
going.

3. Force is needed to make something
move and to make a moving object

sto, moving,
4. Force: are pushes and pulls,
Question: Wrat are some kinds of
forces?

1, Gravity and friction are forces,

2. Gravity pulls everything toward
the center of the earth,

3+ The divection down is always
toward the center of the earth.

4. Frict.on helps make things stop
moving,

5. Friction may be helpful at
times and of no help at other
timese.

6, Thera are ways in which the
forces of friction can be
changed,

7. The force of friction produces
heat,

Question: What is magnetism?

1. Magnetism is a force,

2. Iron and steel things are
attracted to a magnet.

3. tlagnets will attract through
things that are nonmagnetic.

4, The two poles of the magnet
have the strongest force.

5« Opposite poles attract, Like
poles repels

6. The needle is a magnet, which
18 a corpass, points to the
magnetie poles of the earth.

23

A)
B)

A)

B)

Teaching Fethods
Learning Activitizs

Reading and discussing.
Experimenting and demonstrating.
Quastions and ansverss

Observing and investigating,

Experinment to find out what the
terms force ard potion means

Experiment with tcy cars to show
that they keep going when pushied
until scmething stops them.

Put something in the carse. Are they
harder or easier tc move?

A tug-oi-wzr game will show the
force of pull.

Demonstrate gravity with a ball,
boy?s cap, anything else that is
dropped.,

Rub hards together to show friction.
Have a bLox with books in it anc try
to push iz, VWhat would happen if

it had vhzels?

Place a 1ittle oil on the hands.

Do you have as much friction?

Use a ma_net to find all the things
that are magnetic in the room.

Learn how to use a compass and
discuss how it works,

Game? Draw, color, cut out fish
from paper, Fasten paper clip to
each {ish. Tie a magnet to the end
of & plece of string and suspeid
from a ruler (fishing rod}. Go
fishing in a bowl. You can use
scicnce words on the fish,

Sel9



A) Printed

B) Audio Visual
Resources C) People

D) Places

B) Filmstrips:
Yow Wheels Help Us
Magnets
Permanent li.gnets
Overhead transparencies
Magnetism
D) Field trip:
See an electromagnet at work

A) Expected Cutcome
Evaluation B) Testing Program

A} The child should be able to
demonstrate and explain how a
rmagnet and a compass worke.

B) Teacher evaluation through oral
questions and discuasion.

Se 20



Concepts

Food
Question: What is food?

1, Focd is essential to good health
and growth.

2. Water, vhile not a food, is
also necessary to health,

3. Food and water are necessary
everyday t¢ maintain good
health,

L+ A good breakfast helps you get
ready for work and play afiser
you have been asleep for a
long time,

Question: Why do you need food?

l. Food provides energy for the
bods’.

2. The foods that provide energy
are called sugars, starches,
and fats.

3. The body stores excess energy
foods as fat,.

4+ The body cells need protein
foods to 1wltiply.

Question! How does your body use food?

1. The food you eat must be changed
to liquid before the body can
use it,

2., The body must have oxygen in
order to use food.

3. The Joining of the ligquid food
and oxygen in the body provide
warnth and energy,

Cuestion: What kinds of food should
you eat?

1, Starches, sugars and fat are
used by the body for energy.

2. Proteins are used by the body
for growth.

3. Minerals are necessary f{or
health.

4o Vitamins found in many foods,
help keep us well.

31
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b

A) Teaching ifethods
B} Learning Activities

A) Reading and discussing.
B) Demonstrations:

1. To prove there is water in
food place a fresh slice of
bread or a cut potato under a
glass and place in sunlight.
After a half hour place in a .-
shady placee. Water will form . -
on the glass.

2., Testing focds for starch: put
a drop of iodine cn bread or
crackers, It will turn blue.
Test non=starch food such as
onion.
Charts:
Foods Animals Eat
Foods We Eat
Health booklet:
A good breakfast
A good lunch
A good dinner
A good snack after school or before
bedtime
Brusa your teeth after eating
Take several children's temperature
and record on board. Compare and
learn to vread them.



A) Printed

B) Audio Visual
Resources C) People

D) Places

A) Qur Food
Vhat is a Cow?
that is a Chicken?
True Book of Health
B) Filmstrips:
Health
Billy Meets Tommy Tooth
Winning First with Teeth
Finding Out How You Grow
Charts:
The four kinds of food needed
each day.
A good dinner with energy foods
and protein,
C) The school nurse
A dentist
The district dietician
D) Field trips:
The dairy
The bakery

A) Expected Outcome
Fvaluation B) Testing Frogram

A) Children should be conscicus of
the health habils regarding food.
Their behavior in the lunch room
irproves. They try to eat foods
they have never eaten before.

B) An oral quiz on frod values and
sOITCCRe
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Concepts

Exploring Space
Question: What is space like?

1,
2,
3.
bLe

Space is dark except for the
moon, sun and stars.

There is no wind or air in
5paces

There are pleces of dust and
small rocks in space.

There is radiation in space.

Queations What would you need to live
in space?

1.

2.
3.
'

Conditions in space are not
favorable for man tc¢ live un~
less he takes certain - )
precautions.

Food and water must be carried
in space for survival.

Oxygen is necessary for the
release of the energy in food.
A sgpace suit and spaceship are
needed to protect man in space
fron lack of 2ir pressure,
extremes in temperature,
radiation, and meteols,

Questiont What happens on a Jjourney
into spaco?
1, A rocket can carry a man in a

spaceship into space,

2, From space you can sece Lhe

3.
ks

different parts of the earth.
In space the earth appears
round.,

To come back to earth, the
spaceship nust slow down and
turn around; it may do so with
the help of small rockets.

33

A) Teaching Methods
B) Learning Activiiies

A) Reading and diccussing.
Experimenting snd demonstrating.

B) Show reflected light by using a
mirror and a flashlight in a dark
room. Remove mirror =~ the light is
still present, But if you turn off
the flashlight the light disappears
even though the mirror is still
in position.

Sit in shade and sun = note diff-
erence in light and heat padiation.

Make up menus for space flights.
Demonstrate why the spaceship keeps
moving after the rocket has stopped
using a paper airplane.
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A) Printed

B) Audio Visual A) Expected Outcone
Itesources C) People Evaluation B) Testing Program
D) Places
A) Rockets to_the Moon, Bergaust A) To show an interest in today‘s
Rockets, Missiles, and Space Travel, spaCe prografe.
Ley To be able to talk about spece
d) Pictures of rockets, spa:eships, travel with understandinge
launching pads, etc. on bulletin To be able to draw a rocket ship.
boards. These can be found in B) Oral questicna by the teacher.

magazines or from NASA.

A cur ent bulletin board where
children bring in pictures from
newspapers and magazines,

Models

Filmstrips:

Firest Adventure in Space
D) Field trips:
A trip to Dayton Air Force
Museumn.
Natural History lluseum (to view
meteorites),

Y
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Concepts

Science-Third Year

The Air Around You
Question: What is air?

1.Although we cannot sce it, there

is air all around us,

2. Air is made up of different
gases such as oxygen, nitrogen,
and carbon dioxide.

3. Air takes up space and can be
weighed,

4. Air presses in all directions.

Question: What is the atmosphere?

1. The earth is surrounded by an
ocean of air called the
atmosphere.

2, The atmosphere traps energy
from the sun and protccts us
from harmful radiaticn.

3. Because of the weight of the
atmosphere there is air pressure.

4, The air pressure becowes less
as we go up in the atmosphere,

Question: What happens when air is
heated or cocled?

1. When air is heated, it expands.

’ When it is cooled, it contracts.

2. Air that is heated tends to rise.
Air that is cooled “=»nds to sink.

3. Water enters warm . faster
than cold air.

4, Water may leave the air wien
it is cooled.

weather
Question: What is weather?
. Changes in the air around us
are weather.
2. The srun helps make changes in
the atr.
3. Some materials are heated
faster than others.

ERIC .
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£) Teaching Methods
N) Learning Activities

A) Reading, discussing,
Investigating, experimenting
B) Demonstrations:

Use a transparent bag- Pull
tirough the air and close.
Discuss what is inside.

Use a balloon and blow it wup.
Put hand over it as you let air
out. Questions-Do you feel
anything? What do you feel?
What is it? Where did it some
from? How did it get in the
ballcon? Did you see it?

Place a large glass jav over a
burning candle. Why does che
flame go out?

Blow up a balloon-cir

Weigh a ball-le* the air out and
weigh it again. (Children's first
experience with scales)

Have 2 paus same awount of
water in each. Which evaporates
first-cool place-warm place?

Find out how the temperature
varies in a room.

Chart- Record of air pressure
for a week,

A) Reading, discuassion
Investigation, =xperimenting
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E

A) Printed
B) Audio Visual

Rescurces () People

A)

B)

C)

D)

O

D) Places

Golden Encyclopedia

Uorld Book Encyclopedia
Text: Learning in Science
Jacobsen et,al.
My WeeKly Reader
News Trails- Scholastic
Weekly

Filmstrips
Air Around Us
(Jhat Makes the Wind
Our Ocean of Air

A person from the fleather Bureau

Field Trips

Greater Cincinnati Airport's
Wzather Station

Teather Bureau ¢f one of the
TV Stations

RIC

Aruitoxt provided by Eic:

36

A) Bxpected Cutcome
Evaluation B) Testing Program

A) Children show that they are aware
of the air »1round them, the how
and why of air preusure.

B) Teacher evaluation through oral
questions and discussion.
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Co-cepts A) Teaching Methods
B} learning Activities

Qu stion: How does {he moving of air A) Reading, discussion,
nffect the weather? Investigation, experimenting
1. Ap air wass is a body of air that
has certain characteristics, B) Keep a weather chart.
2. The kind of weather we have depends Keep a chart of all the science
on the kind of air mass over our words used in this unit.
area. Look at dew or frost through
3. Air masses tend to move from west a magnifying glass.
to east. Make frost by using one part salt
4. Yhan two different air masses to three parts ice in a tin pan.
meet, we usually have bad weather. Let stand and frost will form on
5. Winds blow frcu places of high the outside.
fressure to places of low pres- Mai;e a chart of the different cloud
sure. forms.
Question: How does water affect the Make weather forecasts by looking
weather? at the clouds and re.ding a
1, Water that evaporates from lakes barometer.
and cceans epters the atmosphere Note weather maps on TV and
£9 water vapor, report on them.

2. When water vapor is cooled to a
certain point, it condenses to
liquid water and may take one of
many forms (clouds, rain, dew,
frost, etc,) in the atmosphere
or on earth.

3. Water in its vapor form cannot be
seen.

The Sun, Seasons, and Climate
Question: What is the sun?

1. The sun is a star. It is much
larger than the earth,

2. The sun is one of a hundred
billion or meore stars in the
Milky Vay. It is much nearer
to us than any other star.

3. The earth is one of nine plancts
in our solar system.

4, The sun is the source of most of
ollr energy.

O S e 27
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ERIC

Aruitoxt provided by Eic:

A) Printed

B) Audio Visual
Resources C) People

D) Places

A) How 4711 _Why Wonder Book of Weather

The ' shtning

m——
Bendaick

Wonders of the Atmosphere
Veather

Rain and Hail

Storus

Exploring the Weather
Gallant

All About Weather
Tannehill

Hurricane, Jfornadoes, Blizzards
Hitte

B) Filmstrips:

Why Does it Rain

Why Do We Have Warm and Cold Days

Vhy Do [Je Have Wind

Lightning and Thunder

Weather Bxperiments

Pinding Out About Weather
Overhead Transparencies:

Weather Science

C) A person from the U.S. Weather
Burcau or fromcne of the TV
Stations

D) Pield Trip
CGreater Cincinnati Airport's
Weather Station
Weather Buircau of cie of the 1V
Stations

A) Expected Outcome
Evaluation B) Testing Program

A) Children show undarstanding of
weather and how it affects us.
They actually adjust their
anount of clothing to suit the
weather

B) Teacher evaluation through
oral questions and discussion.

A) Children show through verbalization

that they understand the nature of

water vapor.
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A)

Teaching Methods

Concepts B) Learning Activities
Quest.an: What are the seascns on the A) Reading, discussing,
Earth? investigating, experimenting
1. Many parts of the earth have
four seasons. B) Make a chart- what we know about

2.

The amount of znergy received

by a section of the earth depands
upon the angle at which the sun's
rays strike the ground.

It takes the earth a yzar to
revolve arocund the sun.

the sun on one side, and what we

wint to learn abovt the sun on the

other
Write a story- the sun takes a
vacation
Make a chart of the science

4, The axis of the earth is always words used in this unit. By
pointed in the same direction. going over thew every day for
S. When the northern half of the raview they beccme a part of

earth is tilted toward the sun
there is summer in the north

and winter in the south, ¥When

the southern half of the earth is
tilted toward the sun, there i3
suzmer in the south and winter

in the north,

Question: What is climate?

1.

2,

3.

Climate is all the weather a
place has.

The climate depends on how
much energy a place gets from
the sun.

The climate is affected by the
height, nearness to water, and
the kinds of winds that blow.

Satellites
Question: What are satellites?
1. Satellites travel around larger

2,

3.

4,

objects in oval (elliptical)
paths.

Satellites are held in orbits by
the forze of gravitation.
Satellites move faster when they
are near the larger object than
when they a*z Earther away.

We can seec earth satellites as
they reflect sunlight to us.

They seem to move across the sky.

Question: He'v are bBarth satellites put
into orbit?

O

1.

Earth sat«llites are given a push
sideways so that they fall around
the earth.

the child's vocabulary.

Make pictures deoicting the
four seasons.

Make a chart of the Euur seasons
lirting all the concepts learnad
in this unit.

Conpare our climate with another
area such as a country that is
being studied in Social Studies.
Bring out how the climate affects

a3 to how w: liwve,

[E l(:‘2. Earth satellites are sometimes put

Aruitoxt provided by Eic:

in orbit with three-stage rockets.
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ERIC

Aruitoxt provided by Eic:

A) Printed
B) Audiov Visual

Resources C) People

A)

B)

0))

D)

D) Places

Solar Energy

Sunt Star Number One
T 2 Sun

Eranky

Worlds in theSky
Fenton

Explqiing the Sky

Gallant
Fun with Astronomy
Seasons

Pilmstrips:

Moon, Sun and Stars

To Everything a Season
The Seasons

U.S. Weather Bureau

Hamilton County Weather Bureau
U.S. Department of Agriculture

Visit a Planetarium

Visit an observatory and Jook

through a telescope.

40

A) Expected . Outcome
Evaluation B) Testing Program

A) Children ask questions about the
sun; they tell what they have
observed about it.

B) Oral questions and discussion
A quiz-written- EFill in blanks
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Concepts

Question: How do satellites stay

in their orbit?

1. The force of gravitation plus
the sideways mction imparted
to the satellite by a rocket
wakes a satellite fall in an
oval-shaped orbit.

2. A scate on which an object is
weighed in a satellite will show
no weight because the scale is
falling as fast as the oviect.

3. A satellite keeps falling around
the earth hecause there is very
little frintion in space to stop
it.

Question: How are earth satellites
used?

1. Satellites can be used to photo-
graph clouds, send radio and
television signals, and study
objects in space.

2. Radio and t:levision 8ignals
travel in a straight line.

3. Stars ard4 planets can be viewed
better from above the atmos-
phere.

Living Things On the Earth

Question: What are living and
nonliving things?

1. Living things move by themselves,
grow and produce other things
like themselves.

2, Plants and animals are living
th ings .

3. Living things need food and water
and oxygen from the air to stay
alive.

4, Living things have adajptaticns
that help them to get the things
they need.

ERIC .

s 4 1

A) Teachiny Methods
B) Learning Activities

A) Reading, discussing,
investigating, experimenting

B) Make a chart of the science words
used in this unit. Be sure the
children know thew and their
meanings

Draw a picture of the sun and its
satellites

Drop a felt piece of paper ard a
crunpled piece of paper at the
same time from the same height
Compare the paths and the 1ates
of fFall to review the basic
concept of friction

Another friction experiment 1;ould
be:children coast on rolle:

skates. Whan do they go the
fastest? Do the skates ge: hot?
Why?

Make a chart of what scientists
would like to learn from s:tellites
and what they have already
learned from them.
Have the children make a bulletin
beard of the different types of
satellites.
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A) Printed
B) Audio Visual

Resour:es C) People

D) Places

A)S 13 for Space

Bradbury

Pirst Book of Space Science

First HMen inSpace

Rock:ts, Missles and Mcons
Rock:ts, Missiles and Space Travel

Rockits to the Moon

Polaris

Baar

R_is for Rocket

Bradbury

Space: Ships and Space Travel
Ross

A Booz of Satellites

Crowell

B) Filaatrips:

The ‘Thor Missle Story
Transparencies:
Reflection of Ligat

D) Cincinnati Science Center

Union Terminal

O

RIC

Aruitoxt provided by Eic:

A) Expectad Outcome
Evaluation B) Testing Program

A) The child speaks positively
about news reports of
gatellites, etc.

B) Written test of a very simple
type, such as true and false or
or fill_in-the.blanks

A) Children show that they
comprehend the notion
of friction
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Concepts

Question: How do living things grow?

O

ERIC

Aruitoxt provided by Eic:

" .A1l living things grow. They grow
from the inside.
2. Living things grow as cells

grow and divide.

3. Most cells in living things are

periodically replaced by new cells.

4. Living things produce new living

things like themselves.

13

A} Teaching lietinody
B) Learning Activities

A) Reading, discussion,
investigating, experimenting,
research

B) Divide the things in the room
into living and nonliving groups
Discuss why you put them where
you do., Where do you go?

-Introduce words such as graze
browse, and gnaw.

-Grow some green plants-beans are
easy to grow. Place one in a
dark place for a few days. What
happens to the plant? Put it
back in the sun, Watch to see
what happens.

-Discuss photosynthesis and what
it means.

-Put celery in a glass of
colored water to show how plants
get water and food from soil

-Draw a picture showing how energy
comes from the sun.

-Tracz some food You eat back to
the sun
~Note the difference betueen
getting bigger and growing
-Start some plants such as
coleus or philodendron in water.
Watci. root system.
~Let bread mold in a plastic
bag-Loock at it through a
ragnifying glass,



A) Printed

B) Audio Visual
Resourczs C) People

D) Places

A) Questions and Answers
Book of Nature
Grow it Book
Baker
Living Things
Useful Plants and Animals
Row the Sun Helps Us
Blough

B) Filmstrips:
What Makes a Seed Sprout
what Makes a Plant Grow
Where Animals Come From
Seeds and Seed Travelers
The Caterpillar's Journey
How You Grow
Living Things
Birds that Live Near Us
Transparencies:
Seasons and Living Things

C) Mr. Wells, Hamilton Park Board

D) Field Trips
Sharon tloods
Krohn Conservatory of
Flowers
Natural History Musevm

ERIC

Aruitoxt provided by Eic:

44

A)Expected Outccme
Evaluation B) Testing Program

A) The child expiesses pleasure in
the world around him
He can tell about some of the
needs of all living things,
including the needs of the
human body

B) Oral questions and discussion
Tests, such as drawing picture:
of living things and nonliving
things
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ERIC

Aruitoxt provided by Eic:

Concepts

The Sounds You Hear
Question: What are Sounds?

1.

2.
3.

L.

SI

There are many different kinds

of sounds.

Sounds are made by vibrations.
Frequency is the numbex of tiwmes
a second that scmething vibrates.
The kind of sound we get depends
on how fast scmething vibrates.
The kind of sound we get depends
on how tightly sowething is
stretched.

Question: How do sounds travel?
1. A material substance is needed

2‘
3.

4,

for sounds to travel.

Sounds travel as waves.

Sound waves can be directed and
reflected.

Sound waves do not travel as
fast as light.

Guestion: How do you hear sounds?

1.

2.

3.

Sound waves are received by
the ear.

In the ear, sound waves set
up messages that travel to
the brain.

It is important that our ears
be given proper care.

A)
B)

A)

B)

Teaching Methods
Learning Activities

Reading, discussing, investigating
experimenting, researching

Give the children a piece of
paper and a rubbzar band and
give them a few minutes to see
how many different sounds they
can make.

Make some musical instruments.

Place some fine paper on the
outer side of a comb and blow
through the teeth. This is a
good way to illustrate vibration.

Fill drivking glasses with
different levels of water.
Experiment with the different
sounds by hitting the glass with
different things.

How: can people on the woon
cc. municate?

Experiaent with sounds through
solids, water and other things
Also, vith echoes and how they
help us, and ways to stop sounds.

Draw a diagram of the ear

Why do scme animalg hear things
we cannot hear?

Se3ls5



A) Printed

B} Audio Visual A) Expected Qutcome
Resources C) People Evaluation B) Testing Program
D) Places
A) All About the Humen BRudy A) Childrea talk intelligently
Glennser about ihe sounds around them.
Your Ears They understand the ear and how
Sounds We Hear they should take care of their
Grosset and Dunlap ears.
B) Transparencies B) Oral testing by the teacher.
The Human Body(section on the ear) Let the childvren make vp the

questions,
C) Have somecne from the music
department bring in different
instruments and illustrate the
sounds
The school nurse
A doctor

O

ERIC | S e 36

s 46



1) Teaching Metheds
Concepts B) Learning Activities

Fourth Year Science

The Earth and Its History
Question: How was the earth formed? A) Reading, discussing, investigating,

1. Hypotheses are scientilic
suggestions based on facts and
used to find new facts.

2. Several hypotheses have been
made to explain how the earth
was formed.

3, Scientists believe that the
earth was very hot when it wss
formed and it changed as it
cooled.

L. The earth is somewhat like a
sphere but flattened at the
poles-

5. The earth is made up of crust,
mantle and cores

6. Age of the earth is estiuated
by the layers of racks.

7+ The history of the earth has
been divided according to cer-
tain characteristics and events
into eras.

8. Volcanoces, eartaquakes, and
glaciers caus-d great changes
on the surfare of the earth.

Questiont What kinus of rocks are

found on the earth?

1. Rocks are groiped according to
how they were Jormed; the thres
groups are igreous, sediwentary,
arrl metamorphic rocks.

2. Igneous rocks arn formed from
hot liquid magma which seeps
from cracks within the earth.

3. Sedimentary rocks are formed
from the eroded rock materials
which are carried to bodies of
water and settle to the bottom
in layers.

L, Metamorphic rocks are of ig-
neous and sedimentary origin,
having been changed Lty heat
and pressure.

47

observing, questioning and

testing.
B) Make a chart of all the Key Science
WOrdg.

Take a walk around the block to
look for evidence of weathering
and erosion.

Have some pupils report on how deep
the deepest, coal mines, diamond
mines, and gold mines are. What
is their teoperature?

What would happen to the drill
head if it were used to drill
very deep into the earth?

Display a picture of the Grand
Caayon, Have a pupil report on
the layers of rock.

Perhaps a Gelger counter could be
borrowed I'rom the high school
science department.

Dinosaurs lived during the Mesozoic
era. The class will enjoy studying
them. Pictures and models of then
can be displayed, Reports and
stories may be read,

Make a dicrama or a large picture
i1llustrating the various erase.

Make a model of & volcano out of
clay, plaster of Paris or papler-
mache.

Have a pupil report on Paricutin.
Also on Kilauea Tki.,

Have a rock collection. Scrape off
particles from shale - look at
them under a magnifying glass.
Compare with particles fron sand-
stone.

Display a piece of coal and report
on its origin, uses, etc.
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L &) Printed
B) Auvdio Visval
Resources ) Peorle
D) Places

A) A1l About Volcanoes and Earthguakes,

P>ugh
the True Book of Rocks and Minerals,
Podendorf

What's Ingide the Earth, Z.im
True Book of Conservatior,

A1l About the Planet Earth
Rocks and Minerals
World Book Encveiopedia
Compton's Picturei Encvelovedia
Text: Probing Intg Science
Jacobsea, gte_al,
Anerican Book Company
B) Filmstrips:
Racks and Mirerals
The Earth's Surface
Up Through the Coal Age
Hunting Fossils
Stories That Fossils Tell
How Rocks Are Formed
Overhead transparencies:
Earth Science
Rock Cycle
Rock and mineral kit
D) Field tripst
Natural History Museun
Cincinnati Science Center ~ Union
Terninal

¥ ™

A) Expected Outcome
Evaluation B) Testing Prcgram

A) Children show an interest in how
our earth was formed.

The children collect rocks and
want to knoir more about them,

The children show ar undevstanding
of the natural, physical world.

B) Teacher evaluation through oral
discussion and questionings

Teacher made test on the unit -
testing the points brought out in
classe

Do the test on page 47.

A) Children talk about interesting
natural rock formations which
they have visited with their
familiess
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A) Teaching Methods

Concepts B) learning Activities

Prehistoric Plants and Animals

Question: (That is known about. pre=- A) Reading, discussing, researching,

historic times?

1. One of the ways scientists
learn about prehistoric life
is by studying fossils.

2+ Minerals in water helped make
petrified fossils.

3+ Volcanic ashed helped make
mummified fossilse

L. Fossil skeletons have been
found in amber and in ter and
asphalt pits.

5. Scientists devised time charts
to organize knowledge of pre-
historic times,

6, Early forms of life Slowly
changed from one-celled to many-
celled living things.

7. Simple algae and protosoa iived
during the Precambrian era.

Question: What kinds of life were in

the Paleozoic Era?

1, The first plants to live both
on land and in water developed
durling the Peleozoic Era,.

2. Land plants that died in swamp
slowly changed to coal,

3. Animals more complex than
protozoa developad during the
Paleozoic Erae

o Fishes were the first verte=

B)

chart-making, Jemonstrating,

Make a chart of the science key
words = go over them every day.

Show how a fossil is made using
clay and a leaf.

Have a student report on Mt.
Vesuvius and how Pompeii wacs
covered,.

Have a piece of petrified wood and
find out more how it was forred.
Place a piece of green algae under
a microscope = note the cells.
Also examine some drops of pond

weter.

Demonstrate how sediments settle
in water to form layers.

Maybe the children can bring in
nodels of dinosaurs.

bring cvut the differences between
modern birds and flying reptiles
of the Mesozcic Erae. Also compare
reptiles of today with those of
the Mesozoic Era,

Do a series of experiments to
prove the strength of seeds,
such as freezing some and cthers
in a very warm place. Plant them
ard see if they will grow under
the same conditions.

Poirt out how animals adapt to

brates. their environment,
5. Amphibians were the first land Drew pictures of the various
vertebrates, plants and animals that inhabit-

6. Insects and reptiles appeared
during the late Paleozoic Era,

Questiont What kinds of life werc in

ihe Mesozoic Era?

1. Seed plants developed and spread
during the Mesczoic Era.

2. The first trees were ancestors
of the conifers.

3. Many kinds of reptiles developed
during the Mesozoic¢ Era.

4. Dinosaurs developed and became
extinet during the Mesozoic Era.

Se The first birds develcped in

the Masozoic Era,

49

ed the earth in the four eras.

Find out why the dinosauis became
extinct.

Crow some live specimens of sim~
ple one-celled animals such as
paramecium and ameba.

On a map of the United States
color in whera coal has been
found.
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A) Printed

B) Audio Visual
Resources C)} People

D) Places

A) The Grand Csnvon Hike
A1l About Dinosaurs, Ardrews
All About the Strange Beast of the
Past, Andrews
. Dinosaurs, Zim
Prehistoric America, White
B) Filmstrips:
Up Through the Coal Age
When Reptiles Ruled the Earth
Gverhead transparencies:
Barth Science
D) Field trips:
Fossil hunting trip
Natural History Museum

4) Expected Outcome
Evaluation 3) Testing Program

A) Children show an interest in the
beginning of our world.

They talk about prehistoric times
and collect fossils and dinosaur
mode Ls.

Tae children listen with interest
to others in the ¢lass and
raespect their viewpoint.

B} Book test page 95.

Teacher m.de test using multiple

choice, essay, and recall.
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Concepts

Question: What kinds of life were in
the Cenozvic Era®

A) Teaching Methods
8) Learning Activities

Make a list of the animals that
are in danger of becoming extinct

1, The Cenozoic kra started 65 - now and why they are.
million years ago. Research on animals such as snails,

2, Hardwood trees and grasser de= sponges, coral, etc. as to how
veloped during the Cerozoic Era they eat, move, and function.

3, The first mammals, which are Make a collection of insects. Why
warm=blocded animals, first were there so many insects in the
appeared about 70 million years Paleozoic Era?
azt. Make a collection of cones of the

4, The types of mammals tha’ are evergreen trees.
found today developed during
the Cenczoic Era.

5. Man probably appeared on the
earth more than one million
years agoe

€. Scientific knowledge of early
man comes from the study of
fossils, skeletons, benes, tools,
and such evidence that has been
found.

7. Man has many advantages, such as

a highly developed brain, that
other forms of life de not have.

Materials of the Earth

Question: What is matter? A} Reading, discussing, experiment-

1, Matter is anything that has
weight and takes up space.

2. The three states of matter are
solid, liquid, &nd gas.

3, A1l matter is made up of atoms
of which there are more than
100 different kinds.

4, Atoms can Join tugether to form
molecules, which are the small-
est particles of a substaice
having all the properties of
that substance.

5. The freedom with which the
molecules of a substance can
nove deterninco ita etate,

ing, observing.

B) Demonstrate that air is matter by

placing a crumpled piece of dry
paper in a glass - so it will not
fall out. Plunge the inverted
glass into a pail of water, Does
the paper get wet? Lo it again -
this time tilt the glass so air
bubbles can escapes
Be sure the pupils can describe a
1iquid correctly. Experiment with
waterr in a variety af eentainers.
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A) Printed

B) Audio Visual
Resources C) People

D) Tlaces

A) Greg's Mjcroscone
New Worlds Through the Microscope
Experiments in Science
Fire in Your Life, Adler
Pictiure Book of Salt
The ABC's of Chemistry
B) Filmatrips:
Fire
VWonders of Chemistry
P) Visit an induscrial laboratory.
Watch a chemist at work.
Notice the tocls he uses.

A) Expested Outcome
Evaluation B} Testing Program

A) The children show awareness of
the physical and chemical changes
that. they come in contact with
every daye

B) Teacher evaluation through oral
questions, pupil interest,
questions and insight.
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A) Teaching Methods

Concepts B) learning Activities

Question: What are physical changes? B) To illustrate property of gases-

1. A physical change involves only
the shape or state of a sub-
stance; the molecules are not
altered.

2. Matter may be changed from one
state to ancther by raising or
lowering its temperature,

3. Yhen a substence is dissnlved
in & liquid, it takes another
form but its molecules remain
the same.

Question: What are chemical changes?

l. A chemical chanze is one in

which the composition or struce. -

ture of mnlecules in a substance
is changeq.

2« Burning is a chemical change in
which a fuel combines with
oxygen to form carbon dioxide.

3. A fuel, oxygen, and enouzh
heat are needed for burning to
occur.

L. Oxidation, the chemical union
of oxygen ard other suvstances,
may be rapid or slow.

-5+ Elements are substances made of

atoms which are all alike;
elements cannot be broken down
into simpler substances.

6. Compounds are substances made
when the atoms of two or more
elements join together; all
the molecules of a compound are
alike,

7. liixtures are materials composed
of two or more substances
which keep their own character-
istics; the molecules of a
mixture are of two or more
different kinds.

spill some perfume on a sheet of
paper. You can smell it because

it, changed from a liquid to a gas.
Are the molecules of the gas close
together or far apart? (far apart)
What is the container for the

gas? {the room)

Put water in two containers - one
with a large opening ~ one with a
small opening. Fut the same amount
of water in each. Let stand in
sun for several days. Which con=
tainer lost more water? Why?

Jissolve several things in water;
such as sugar, salt, flour, sand.
Which can you see? Which can you
not see? Let it stand for a few
days - what can you see then?

An iron nail placed in.a glass of
water for a couple of days will
show slow oxidation. 4 candle
burning will show fast oxidation.

Report on the discovery of plastice
What was so good about it?

Make a chart of the physical and
chemical characteristics of
several common substances.
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ERIC

A) Printed

B) Audio Visual
Resources C) People

D) Places

A) Expected Cutcome
Evaluation B) Testing Program
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Concepts

Energy to Do Work
Question: Vhat are work and energy?

1.

2.

Work is done only when some=-
thing is moved through a
distance.

The amount of work done depends
on how far something is moved
and the push or pull needed to

A) Teaching Methods
B) learning Activities

A) Reading, discussing, observing,
experimenting, researching,

B} Experiment: Have each child hold a
book in one hand and a ruler in
the other, Have them 1ift the book
as high as the ruler. Did all
children do the same work? Discuss

move it. the amocunt of work done by the
3. A force is a push or pull; individual pupils.
while the force itself is in- Experiment by meking scales and
visible, its results can often balances or using sirple ones
be seen and measured. that were bought.
4. Energy is the ability to do worke Have the children write a short
5. The energy of roving objects parzgraph on 'What Goes Up Must
is called kinetic energy; Come Down''s
stored up energy is called Have a tug of war on the playground
potential energy. to experiment with the concept of
Questiont What are some forms of pull.
energy? Took up some facts about weight -
1. Some forms of energy are 1ifting, Discuss the danger of
mechanical, light, sound, heat, trying to 1lift too heavy objectr.
electrical, and nuclear. Iist on a chart or the chalk board
2. Chemical energy can be released many kinds of kinetic energy,
slovly or rapidly. potential energy, chemical energy.
3. Sourd energy is due to a vib- Report may be be made on how rum-’
rating object producing sound ning water can produce electri¢ity.
waves in the air. List the many places this is done.
4. At high temperatures molecules Report on "ow ve get electricity
move very rapidly. for our classroom. What kind of
5. Many forms of energy can be energy is used?
changed into electrical energy. Bulletin board = Show the sun and
6. A pgreat deal more energy can the many ways we can trace energy
be obtained from nuclear energy from it,
than from chemical energy. Have an exhibit of different forms
Question: How is energy changed? of energy « children's toys are
1. Potential energy can be changed often run by battery. Some by
int> kinetic energy and back to wind, water, push, etc.
potential energy again. Mske sure the children kiow and
2. Cne un'versal law is that erergy urnderstand the meaning of the
can be changed from cne form to words conservation and law.
another, but the total amount A chart can be made of the Uses
of energy always remains the of Fire.
games

3. Under certain conditions matter
can be changed into energy and
back again. This is the Law of

o Conservation of latter-Energy.

%:

o l]
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A) Printed

B) Avdio Visual
Resources C) People

D) Places

A) Machines at Work, House
A1l About Electricity, Freeman
Electricity in Your Life
Machines
Sounds We Hear
Biogravhy for an itom, Branowski
World Book Fncvclopedia
Corpton's Pictured Encyclopedis
. Britannica Junicr Encyclopedia
B) Filmstrips:
Electricity
The Sounds We Hear
Power
C) The high school science teacher
might bring some lab equipment
and do some of the suggested
experiments.
D) Field trips:
Visit an electric generating
plant.
Visit a construction sight to
view different forms of energy.
Visit a house that is being
built, before the walls are up,
where the electrical wiring
can be seen.

A} Expected OQutcome
Evaluaticn B) Testing Program

A) Children should demonstrate an
understanding of the different
forms of energy, and how they are
used every day by themselves and
their parents.

Children should have a better
understanding of how differenut
forms of energy are related to
one another,

B) The children should be zble to
complete the exercise on page
191 in text.

Teacher made test over the unite.

Teacher evaluation through oral
questions and discussions.
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L) Teaching lMethods

Cencepts B) Learning Activities

Exploring the Solar System
Question! What is the solar system?

1. The solar system system is made
up of the sun and all the objects
that move around the sun.

2. Some of the objects in our solar
system are: the planets and their
moons, tne asteroids, comets
and meteorss

3+ Planets can be distinguished
from stars by the light each
gives off and by the fact that
that the planets seem to wmove
among the stars, while the
position of the stars remains
fixed in relation to one another,

4. The planets seem to move across
the sky because both they and
the earth are revolving aro.nd

A) Reading, discussing, observing,
experimenting, questioning, and
testing.

B) The children mafe a notebook of
pictures, charts, reports and
stories.

More able childr n report on the
lives of Copcrnicus, Galileo and
Newton. Also nore about Brahe
and Kepler,

Feinforce the terms revolve,
revolution and reflection.

Have a pupil report to class about
any meteorites that have fallen
to the earth,

Make a mobile using balloons
covered with papier-mache., They .
can be painted and hung on a wire

the sun, to represent the distance from the
Question: What are the planets like? suns Moons can be fancy topped
1. Nine planets revolve sibout the pins.
sun, Have a pupil give a report on

2, The plarets differ in eize,
distance from the sun, and
surface conditions.

3+ Many of the planets have moons
revolving around them.

4+ Between Mars and Jupiter lies
a belt of asteroids which are
small bodies that revolve
around the sun.

Question: How are telescopes usel?

1, Telescopes are instrumentc fcro
observing the heavens. They nay
be reflectors or refractors,

2, Balloun telescopes make for
clearer observing since thoy
bypass the earth's atmosphere.

3. By applying the law of gravi=

Halley's Gomet,

Contact Natural History Museum for
information concerning time and
place for planetry observations.
Encourage the children to observe
at night. If a telescope is
available, set it up for an
evening. Many children and parents
would be interested,

Divide into eight groups and have
each group choose a plaret ani
write a story about the 1life on
that planet.

Learn to use the word focus and
experinment with a magnifyirg glass
to understand the term.

llake a circle in the classroom

tation, astronemers have teen
able to discover some heavenly
bodies which were not previous-
1y knowns

(o]
~d

200 inches in diamecter to chow
the size of the H:le telescope

111 Califeoraia, Maybe ail the
children can stand in it. Imarine
hew much light a telescope like
this cun gatherd
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A) Printed
B) Audio Visual

Resources C) People

A)

B)

D)

D) Places

A_Book of Satellites, Cromwell
Sun, Moon and Stars, Freeman

Question and Answer Bcok of
Svace, Sonneborn

The Earth Satellite, lewellen
Stars in Our Heavens

S is_for Spaca
.Sook of the Milky Way Galaxy

For You, Branley -
Mnon Seems to Change, Branley
Book of Astrogauts for You,
Crowell
First Book of Space Travel
Fun with Astronomy, Freeman
Overhead transparencies:
Reflection of Light
Filmstrips:
Basic Astronomy
The Thor lMissile Story
How We Learn About the Slky
Sun's Family
The Stars
Solar System
Multitude of Suns
Bulletin Board:
Pictures of solar system
Pictures of rockets and space

probes with recelvﬁng stations

Fleld trip<:
Natural Hlstory Museum
Planetarium

03

A) Expected Outcome
Evaluation B) Testing Program

4) The children should show an aware=-
ness of the solar system and the
earth’s place in it.

The children should show an interest
in the space program of thn Thiten
States.

R) Teacher evalnation through oral
questions and discnssion.

Teat on page 23%.

Teacher made test.
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A) Teaching Methods

Goncepts B) Learning Activities
Question® How are space probes used B) What does decods m« .1? Make up a

to explore the solar system?

1.

2

3.

be

5e

6.

Space probes are laburatories
that are sent into space by
rockets,

Space probes are carriers of
instruments that measure many
properties of space,

The instruments in the space
probe get electricity from the
sun by the use of solar cells.
Space probes send back the
information they gathar in
coded radio signals.

A space probe has to be aimed
ahead of a planet in order to
reach it.

Much data about Venus has been
gathered by the use of space
probes,

Living in Space
Question: What makes life possible on

Earth?

1.

2e

3.
Lo

Se

1,

2,

Certain special conditions are
needed for life.

Jiving things need food, water,
oxygen, and the proper
temperature ranges

The atmosphere exerts a neces-
sary pressure against the body.
The atmosphere protects man
against radiation.

Gravity is much less out in

spaces

Question: What affects 1ife in space?

Outer space 1s a vacuum which
cannot support life.

In spate there are gases,
meteorites, and almost all kinds
of radiation,

code that might te used in a
space probes

Experiment with two pupils = one
being a prlanet, the other being
a space probe, Find out how the
space probe c¢ould come near the
planet.

A) Reading, discussing, researching,
questioning, and testing,

B) Have the pupils plan a trip to the
moone Class committees can decide
what they must take with them.

Have an able pupil to find out hcw
the temperature in a satellite is
controlled.,

Have an able pupil find out the
relationship between the tides
and the moon.

Report on the origin of meteors
and why they burn up.

Report on how the magnetosphere
was discovered,

Find ~ut what you would weigh on
the different planets,

Have the children put on little
skits to demonstrate how they

3+ Sound does not travel through move or eat in a weightless
a vacuunms condition,
Le An object has weightlessness
in spaces S e 49
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A) Printed

B) Audio Visual k) Expected Outcoue
Resources C) People Evaluation B) Testing Program
D) Pliaces
A) The First Book of Space irgvel, A) The children show an interest in
Watts tlie space program.
& Book of Agtropauts for You, The children read stories and
Crowell books oOn space.s
National Geographic The children collect space pictures
Other magazines that have pictures or models.
and articles on space living. B) Teacher evaluation through oral
Horld Book Encvelonedis questions and discussing and
Compton’s Pictured Encyclopedig interest shown.
Colliers Encyclonedia Test on page 287 in text.
Britannica Junior Encyclopedia Teacher made test.

B) Filmstrips?
First Adventures in Space
Space and Space Travel
C) A skin diver could tell the
children how they adjust to
changes in pressure underwater{
D) Field trip:
Dayton Air Force Museum

Se b0
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Concepts

Question: How can man live in space?
1. In a spacecraft maa has to have
oxygen, food, water and the

proper temperatures.

2. Air pressure must be provided
in a spacecraft.

3. The spacecraft has to be
protected from meteors.

L+ Plants in a spacecraft can
perform many useful functions.

5. A spinning space station
could have an effect like that
of gravity.

6, Astronauts can use small
rockets to steer spacecraft in
space and radios to communi-
cate in space.

7. The shape of the spacecraft
and a heat shield protect the
astropnaut during re-entry.

Fifth Year Science

The Earth and Its Changing Surface
Questions How is the surface worn
away?

). Scientists learn about the
earth's past by studying the
changes that are occurring in
the present.

2. The earth's surface is always
changing; the changes usually
take place over very long
periods of time.

3. Some changes, suth as those
caused by heat and pressure

within the earth, tend to build

up the earthts surface. Other
changes, such as those caused
by the action of running water,

wind and ice, tend to wear away

the earthts surface.

61

A)
B)

B)

A)

B)

Teaching Methuds
Learning Activities

Bring out how far it is to the
moon by saying ic weuld take 5CO
years toc waik to the moon, if it
were possible=~ 50 thousand years
to walk to Venus.

Discuss why instruments are sent to
the moon first, What, will man
have to take with him?

Discuss the re-entry methods by
which a spacecraft comes back
Lo earth.

Discuss how it would be on the
IMO3Ns

Reading, inquiring, observing,
questioning, doing.

Try to find pictures of the
Alaskan earthquake of 1964,
Discuss them.

look up the work of a beaver as a
preventer of erosion.

Have pupils look up and report on
such terms as$ kerm, gcarn, fore-
shore, backshore, inshorg, and
headland.

Discuss how we can help prevent
erosion, :

Have a rock collection of granite,
lirestone, conglomerate, lava, etc.

Assign the different volcanic
eruptions to several children to
repert on. They may bring in
pictures, too,

S e 5l



( A) Printed

B) Audio Visual A) Expected Outcome
Resources C) People Evaluation B) Testing Progranm
D) Places
A) Text: Inguiring into Science A) The children have a better under-
Jaccbsen, et. al, standing of the environment in
American Book Compary which they live.
Young Citizen = Scholastic Class- B) Review unit using the section
room Weekly Remember..
Yeekly Reader Test on page 62,
Life Mapazine Teacher made test using about Tour
Science Year ~ World Buok essay type questions.

Mountains on the Move - Coward
First Book of Volcanogs and
Earthquakes, Watts
Deep in Caves and Caverns, Dodd
HWorld Book Encvclopedia
Compton's Pigtured Encyclopedis
Colliers FEncyclopedia
all About Volcanpes and Earth-
guakeg, Pough
(~} " Barth's Crust
- Rocks and Thelr Stories, Fenton
Bocks, Rivers and the Changing
Earth, Schneider S e 52
EMC Story of Caves, Sterling
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A) Teaching Methods

Concepts B) Learning Activities

B) Make a model of a velcano ising
papier-mache.

Question: How is the surface built up?
1. Torces are at work which biild

2.

3.
L

up the surface of the earth,
Volcanic action builds up the
surface of the earth by trans=-
porting materials from the
interior to thas surface.
Mountains are formed by the
sideward pressure of rock layers,
Deposits of soil by rivers dur~
ing flooding build up the
surface of the earth; soil
deposited at the mouths of
rivers also builds up land.

Question: What is beneath the surface?

1,

2,

3

Most of what we know about the
interior of the earth is a
result of indirect evidence.
The earth is made up of three .
layerst the crust, mantle, and
COree

Earthquakes are sudden slippings
of rock alorg a fault; they are
most, frequently evidenced in
certain areas called earthquake
belts.

63 v

Report on the meaning of dgslta -
bring cut New Orleans is built on
a delta.

Make a model of the earth using
four colors of clay = then cub
it in two,.

Bave the children read about
tsunamis of the past and report
on the Hawaiian warning system.

Bring out that whatever forces
were acting in the past are act~
irg in the preseni, Therefore
scientists study the changes
taking place today to learn about
past changes.
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A) Printed

B) Audio Visual A) Expected Outcome
Resources C) People Evaluation B} Testing Progranm
D) Places

B) Pictures of caves, shores of the
ocean, different rivers, wind
erosion, glaciers, and sand
dunes.
Filmstrips:

The Earthts Surface

The Soil

Violent Forces of Nature
Qur Earth is Changing
Stoiy of Rivers

Our Ever Changing Earth
Overhead transparenciss:
Earth Sciences
Structure of the Earth

C)Someone from the weather station
to bring a seismograph and
explain it.

D) Field trips:

To the cave at the Natural
History Museum or Ohio Caverns.

Take a walk and note signs of
erosion.

Note the Ohio River and Mill
Creek to aaswer the question:

! Is it an old or young river?

Note deposits of sand and dirt.
Note ercsion along the banks.
Dies it flood? Why?

Q , S e 54
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A} Teaching ¥ethods

Concept's B) Learning Activities

Changes in Matter
Question: What is chemistry?
1. Chemistry is the science that

A) Reading, discussion, questions,
demcnstrations, experiments,

deals with matter and the ot servations.
changes in i"atter. B) Review = What is matter? What is
2. All matter is made of atoms, an atom?

which may combine to form moie-
cules.
3. There are three kinds of matter:

What is meant by synthetic materi~
als? List some and discuss how
they are used.

Le

elements, compounds, and
mixturess

An element is the simplest kind
of mztter. AlL atoms in an
element are alike., Atoms of
different elemente diifer.

Ering out that a pdxture can be
put togecher in any proportions,

while a compound combines only in

one particular propgrtion. Also
a nixture retains the properties
of its individual ingredients,

5. A compound is a substance in vhile a compound has completely.
which each molecule has two ov different properties f{rom thos:
more different atoms chemically of the elements of which it is
combined, composed.

6. A mixture is a substance in See if pupils can trace the cycle
which different tyres of of oxygen from the air going
molecules are not chemically through the body and eventually
cembined. being converted back to pure

Te Symbolic expressions are used oxygen in the air.
in chemistry. A single symbol Have a puPil find out what jnert
represents an element} a gagses are? \ill oxygen combine * .
combination of syrbols, called with the inert gases?

a formula, represents a com- Is there any water present on
pound; a chemical equation uses another planet? Vhy or why not?
symbols tc express a chemical What would happen to fish in
change., boiled water that has been cooled?
Question: What are some important that do they do to water in
substances? swimmning pools to make it safe?

1. Oxygen is necessary for life.

2. Carbon dicxide is preseni in
air, is necessary for photosyn-
thesis and does not burn.

3. Hydrogen is the simplest of all

Have a pupil report on how crude oil
oll is refined,

Make a voal flower by using salt,
bluing and ammonia.

Have a pupil report on how plastic

elements, is made. List the uses of plastic,
4. Water exists as a solid, liquid, Classify them according to
and gas. physical properties such as

5. The motion of molecules explains
evaporation, while the attrac--
tion of water molecules explains
condensation.

6., Yure water, obtained by distil..
lation, filtration, aeration, or
cklorination, is recessary for
life.

brittleness, melting point and
so forth.
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A) Printed

B) Audio Visual
Resources C) People

D) Places

A) Many chemical companies will send
free copies of charts of atoms.
The_Story of Chemistry
The First Book of jlater, Watts
Experiments_for Young Scientists,

“Little
Molecules and Atoms
Fibers

Great Fxperimentersg
Regources for Tomorrow, Beeler
Science Experiments with Waier,
Rosenfeld
The True Book of Rocks and
Minerals 6 Podendorf
True Book of Chemistry
Encvelopedias
B) Filmstrips:
Science at Work
Atoms and Their Energy
Chemical Changes
Atoms and Molecules
C) Have a high school cheristry
student bring materials and
demonstrate some of the experi-
ments suggested in this chapter.
D) Field trips:
Visit a water purification plant.
Visit & sewage disposal plant.

66

A) Expected Outcome
Evaluation B) Testing Program

A) The children show an interest in
chemistry.

They find chemistry pretty much
like a mystery and work to solve
the nysterye

R) Uso page 110 as a review,

Do test on page 111,

Give each child a report to de on
ocne aspect of chemistry.
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Concepts

Qusstion: What is the irportance of
carbon?

1,

2.

3.

4o

Se

e

Crganic chemistry deais with

the chemistry of carbon com=
pounds.

Charcoal, graphite, diamond, and
coke are different forms of the
element carbon.

There are many hydrocarbons be-
cause carbon has the property

of covalent bending.

Isomers are hydrocarbons that
have the same number and kind

of atoms but different structures,
In substitution products,
elements are substituted for

the hydrogen in hydrocarbons.
Many new hydrocarboiis can be
produced.

living Things in Their Environment
Questiont VWhat are the charvacteristics

of
1,

2.
3,
Ls

5

6.
7.

living things?

A1l living things are alike in
certain ways: they can respond
to stimuli, move, grow, get
and use food, and rerroduce.
All living things are made of
one or more cells.,

Protoplasm is the living
material within each rell,

Bach cell 1s surrounded by a
cell membrane, and is made up
of a nucleus znd cytoplasm.
Only plant cells have cell walls.
Cells which are grouped to per-
form certain functions form
tissues.

Different kinds of tissues
corbine to foim an organs
Organs are organized into such
systems ao the skeletal systen,
digestive system, excrelory sys-
tem, respiratory system and
nervous systern.

67

A) Teaching Methods
B) Learning Activities

A) Readirg, observing, examining,
experimenting.,

B) Have a puril report on the history
of microscopes.

Chart: Plants and animals =- how
they ave alilke,

Iook al scum from a pond under a
microscope.,

Have the children keep a notebook
on this unit,

Have the pupils riake a large
diagram of the digestive system,
Label each organ = describe its
function.

Draw the heart - what is its
function?

Look at a drop of blood under a
microscopes Vhy are red corpu=cles
so irportant?

Draw the lungs -~ what is thcir
function?

Draw the brain < what ic iis
function?

Examine some pork or btcef brains.
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A) Printed

B} Audio Visual
Resources C) People

D) Places

‘eaves

aful Plants and Animalg
Parst Book of Plants, Watts
Rlantg o Woodland and Vayside
B) Filmstrips:
Finding Out How Plants Grow
Up Through The Coal Agxe
To Everything A Season
Seeds and Seed Travelers
Our Friend the Earthworm
The Miterpillar®s Journsy
How Apples Grow
Mants
Trees
C) Invite a local florist or gardener
to talk about care of plants.
D) Field tripss
200
Krohn Conservatory

b8

A} Expected Outcome
Evaluation B) Testing Program

A) The children have an 3§ terest in
the living things acbut them,
The childrven appreciate the beauty
of living things.
The children leai:r to not destroy
plants and animals.
D) Roview with rage 174.
Teat 7 page 175.
Sc’ence exhibit with all the
activities done in this unit,
Invite other classes to look at

it.
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Corcepts

Question: How are animals classified?

1. Animals are classified
according to structure.

2, All animals can be classified .
as invertebrates {(without back-
bone) or vertebrates (with
backbones).

3. Protozos, sponges, cuplike
animals, and arthropods are
invertebrates,

L. Fish, amphibians, reptiles,
birds and mammals are vertebrate
brates.

5, Mammals are the most complex
of vertebrates snd wan is the
most complex of mamrnals,

fuestion? How are plants classified?

1, Plants are clescified accords
ing to sumilarities in structure,

2y Fungi, the simplest group of
plants, depend on other living
things for food; Lhey have no
voots, stems, leaves, seeds,
or flowerse.

3. Bacteria, yeast plants, rust,
molds, ond rushrooms are fungi.

4« Bacteria are one~celled fungi.

5. Yeast plants reprocduce by
budding.

b, Mnlds and mushrooms regroduco
by spore formation.

7. Algae are the simplest group
of plants that produce their
own foods

8, Mosses, ferns, and seed plants
ar2 more complex groups of
plants.

9. Two subgroupa of sezd plants
are those that bear uncovered
seeds and those that bea:
covered seeds.

69

4) T:aching Methods
B) learning Activities

B) Dissect a chicken leg to note the

function of the muscle system.

Have the children bring in pictures
of all kinds of anirals. Classify
them according to structure.

Have a pupil report on coral, tell-
ing about coral reefs and islands
made of coral skeletons.

Have a pupil report on trichina
and hockworm and their affect
on some peiple.

Start an aguariuz.

Make three terraric - s zvemp,
woodland, and dssert.

Take o walk to observe plunts.,

Make a collection of plants.

Experiment wiih bread and mold to
find cut what it needs to grow.

Be sure to look at it through a
microorojaector,

Exxanine mushroom and ferns for
spores.,

Examine algae under the miorocaecpe.’

Find out why moss only grows on
one side of a iree.

Make a collection of seeds. How are
they different? Why do seed plants
overproduce?
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A) Printed

B) Audio Visual
Resources C) People

D) Places

70

A) Expected Out.:ome
Evaluation B) Testing Program
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Concepts

Question: What are flowering plants?

1, Corifers are plants that pro-
duce seeds that grow on cones.

2+ Flowering plants are plants
that produce seeds with flo=
Werse

3+ Flowering plants have roots,
stems, leaves3, and flowers;
each part has a particular
furiction.

4. The root system of a plant
helds the plant in the ground
and serves as the struclure
through which water passes to
other parts of the plant.

5. Plant. stems suppcrt other parts
of the plant and serve as
transportation sgystems.

6. Leaves maks food, take in sun-
light and air, and release-
excess air,.

7+ The process by which plants
with chlorophyll make food is
called photosynthesise.

8. Flowers perform the function
of reproduction.

9. Moisture, temperature, and air
affect tead germination,

Electricity

Questiong Whal is static electricity?

1. All objects are 1:ade of atoms
which in turn are made of
electrlcally~charged particles.

2+ Whei. an object becomes elec~
trically ~harged, it either
loses or gains negatively-
cherged electrons.

3, Static electrical charges do
not move easily,

4+ Like charges repel and unlike
charges attract,

5. An electroscope will detect
charged particles,

6, Static electricity can bte

IQJ!:‘ dangerv 13, .
" 71

A) Teaching Methods
E) learning Activities

B) Draw a flowering plant and label
the parts, WWhat is the function
of each part?

You can demonstrate osmosis by
putting Queen Anne%s Lace in
colored water, In a few hours it
will be colored.

Examine the woody tissue of a cross
section of a tree,

Make a leaf collection. How else
can we identify trees?

Exanrine a slice of a leaf under a
microscopes

Place a plant in a plastie bag to
show that leaves release water.
Condensation will appear inside
the bag.

Examine scme flowers for their
dirferent parts.

Draw a series of pictures that
illustrate the life cycle of
seed plants.

Discuss how seeds travel.

A} Readlng, discussing, observing,
experinenting.

B) Experiment with balloons to bring
out that like charges repel and
unlike charges attract.

Have a pupil report on what type
of materials conduct electrical
charges.

Have one report on what types of
materials are insulatorse.

Discuss the use of lightning rods
on & bullaing, Discuss wheré you
ghould go in an electricsal storm.

Discuss the times the c¢hildren
have experienced static eleciric
shocks.,

S e 6l
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A) Printed

B) Audio Visual A) Expected Outcome
Resources C) People Evsluation B) Testing Program
D) Places
A) Magnetg, Parker A) The children are aware of the
ALl About Electricity, Freeman uses snd importance of elec~
The Wopder of Electricity, Ruchlis cricitye.
Electricity in Your Tife They are eware of tie dangers of
first Electrical Book for Bovs, electricity.
Morgan They know the safety rule: an:
Heat . use them,
First Book of Electricity, Watts B) Use page 236 for review.
Science Year- World Book Use page 238 for the test.
Encvolonediae Use a teacher made test.
S e 62




Concepts

Question: How can electricity be
rroduced?

1., An electric cell generates
current electricity.

2+ An electric cell is composed
of two unlike materials
and a chemical that will react
with them.

3. Current electricity can flow
through a wire, while static
electricity is stationary.

!, When a magnet is moved near a
wire, an electric curment, is
producad.

Question: How does electricity flow?
1. Electricity flows easily

through conductors and not
through nonconductors or
insulatera,

2« In order for electricity to

flow, there must be a4 complete

curcrit,

34 Electricity flowing through
the filament of a light tib
produces both heat and light.
4. The flow of current can be

broken by removing part of the
circuit,

5. When too much current is flov -
ing through a house, the fuse
or circuit breaker cuis off
to remove part of the circuit.

Questiont How is clectricity nsed?
1, Electricity can be used for

heat, light, and rechanical
energ.r.

24 Wires through which large
amounts of electricity flow can
give off hes* and light.

2+ Electricity can be used to
make powerful electromsgnets.

4L+ A telegraph sends messages in
Morse :ode by spurts of
electric current over a wire.

5+ Flectricity can be dangerous,
VWhen using electricity, eafely
rules must be fullowed.

4
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A) Teaching Methods
B) learning Activities

B) Discuss the danger of static
electricity snd how cne can pro=-
vent fires.

Make a list of all the uses of
electric current.

Have the children make the simple
electric batlery deseribed.int-
the textlook on page 195,

Discuss the uses of different types
of batteries.

Find out the uses of electiomagucta,

Discuss why it is dangerous to
have a radio over the bathtub .’
while taking a bath.

Find out why birds don't get
electrocuted when they sit on
bare electrical wires.

Why doesnft your radio sound clear
when you are near wires carrying
a lot of elcctricity?

Have the children take apart a
light sockel Lo trace the circuit
created when the light bulb is
in the circuit. Break the glass
of a light bulb and trace the
eircuit in the bulb.

Examine a good fuse and a burned
ovt one.

Have a crild bring in a toy that
uses batteries., Have him trace -
the circuit. How does the motor
work?

Iist electrical appliances using
heat.

Bring in a wafflé iron -« observe
the wires getting hot.,

Make an eleztromagnet using a
dry celle. Let the children do
many experiments with it.

Bring out the safety rules,
Encourage them to examine their
homes and community for
vielations.

S e 63

i)




(' A) Prirted

B) Audio Visual A) Expected Outcone
Resources C) People Evaluation B) Testing Program
D) Places

B) Filmstrips:
Static Electricity
How Electricity Helps Us
Magnets
Current Electricity
Electricity At Home

Overhead transparenciess

Magnetism and Electricity

C) Have an electrician or a fire
safety officer talk to the
class and give demonstrations
of the workings of fuses and
circuit breakers, their uses
and safety measures,

Have a man from the telephone
company to show the electric
workings of the telephone.

A ham radic operator might bring
his Mrig" and explain the
operation to the childiene.

D) Field trip:
To a power plant

O S e 64
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A; Teaching Methods
Concepts B) Learning Activities

Distances in Spaca

Question: What is meant by distance? A) Reading, discussing, guestioning,

1, Distance is the amount of guiding, problemn solving tarough
linear space between two places. investigation.

2. Distance may be measured in B) Do some measuring of objects in
standard units of length. the room with a ruler and a yard

3. The English and metric systems sticke.
are two systems of measurement. Use a measuring tape to measure

4. The metric system is based upon the room and playgeound,
units of ten, Measure the desks with the lLand-

5, A standard is an agreed-upon width method. Do the measuremcid.s
unii of measurement upon which dirfer? Bring out the importance
all other units are based. of standard measurement.

Questiont How can time be used to Find out the work of the Bureau
measure distance? of Standards, Why are they

1, Distance can be measured in rnecessary”?
units of time and rate of Have tlie pupils measure some
moticn. distances in units of time,

2. The distance traveled is equal Examples length of school building,
to the average rate of motion school yard, or from home to school
multiplied by time in motion. Be sure the children know what the

3, 3tandards based on the speed word rate means,
of 1ight are used for measuring Find out why we do not use "cound=-
great distances in space. years'' away.

4e A light-year is the distance Make up problems for each othrer
that light travels in one year. to dos

5. Distances in space are very The idea of agyerage rate should be
great., stressed,

Provide the distance to certain
etars and have the distance ’
changed into light-years.

Measure 3ome maps and figure the
distance in miles.

How do they measure the distance
from the earth to the sun?

Experiment with a protractor.

Find cut what the words odoneter,
speedemeter, and pedemeter are
and hLcw we use them.

Work out the air miles between
two cities and the road miles.
The difference will prove
interesting,
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( ‘ A) Printed
B) Audio Visual

Resources C) People

u) Places

A) Experiments in Optical Illusion,
Beeler
Fun With Astronomy, Freeman
First Bock Of Aatronomy, Watts
This Wav_to_the Stars, Dutton
Encvclopediag
8) Filmstrips:
You and Tne Universe

76

A) Expected Outcome
Evaluation B) Testing Program

L) The children are aware of th:
size of our universe.
B) Review using page 286,
Test on page 287,
Teacher made test.
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Concepts

Question: How is distance in space
measured?

1.

2.

3e

b

5e

6.

T

E.

A scale drawing is a useful
tool in measuring distances in
space.

Distances can be measured by
sighting on an object from
each end of a base line.

The longest base line for
measuring distances to stars

is the distance dcross the
orbit of the earth.

Parallax is ths apparent change
in the position of an object
when viewed from different
places.

The farther away objects are,
the less parallax effect is
et

From the longest base line,
only ire nearest stars show a
measurable parallax effect.

The difference between true
brightness and apparent brights
ness helps astronomers measure
distances of stars,

The slower a variable star
changes brightness, the bright-
er the star is.

The Milky Way and the Universe
Questiont What 1is the Milky Way?

1.

2,

3.

The Milky Way galaxy is a huge
gsystem of stars, gas, and dust.
It 1s difficult for us to
describe the Milky Way gelaxy
because the earth is inside it.
The sun and its planets are
located on one arm wof the
Milky Way galaxye.

77

A} Teaching Methods
B) Learning Activities

A) Reading, discussing, observing,
reseerchinge.
B) Have the more able children report
on the nwdern-day astronomerse.
Find the meaning of the word
BasaXy e
Try to get the distance concept
over to the children as t- how
far our nearest star is.
Draw pictures of the Milky Wey
galaxy showing our sun and the
planets of our solar system.
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( ' A) Printed
B) Audio Visual
Resources C) People
D) Places

A) Giant Colden Book of Astronomy
Find t!.¢ Constellations
Dipp::: £1:1) of Stars
The & wenfure Book of Stars
Point. to the Starg

B) If a telcacope is available, set

it up and view the sky at night,
A lot. of parents would be
Jdnterested too.
Filmstripst
(‘) Astronomy
The Sky
“ha Slarry Universe

A) Expected Outcome
Evaluation B) Testing Program

A) The children show an apprzciation
for the earth.
They show an interest in the sky
and use their eyes.
B) Review on page 334
Test on page 335.
No suggestion in teacher's book
on page 334 instead of a test
on this unit.
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A) Tesching Methods

Concepts’ B) Learning Activities

Question: Where are you in the

B) Iook up *he word prasg. !+ 1 e
universe?

1, The Milvy Way is a spiral galaxy
with a thick central core, a
thinner disk, and spiral arms
containing dust in which ..ew
stars are forued.

2. Astronomers learn many things
about the stars by excnining
the light coming from them;
the light differs in objects
moving toward us and away frou
us.

3« There is a pogsibility that
life as we know it exdsts
elsewhere in the universe.

Question: What is the extent of the

universe?

1. The slze anu age of the universe
can be inferred from such
evidences as the speed of re-
cession of gelaxies and their
distance from the earth, and
from »atioactive dating of
rocks.

2. The two main concepts describ~
ing the beginning of the
universe are the Big Bang
Theory and the Steady-State
Theorye

3+ Astronomers will be petter able
to study the universe from a
space platform outside the
earth's interfering atmospherie
conditions,

79

te school if possibl o . . Lhe
children experiment w.’ii sun
shining through it.

Review the conditicns ricce sury for
life on the eart%, Do yuu think
therg is life on another planct?
Yhy or vwhy not?

Do research on the galaxy of
Andromeda.

Report on Edwin Hubble as to o
he was and whet he did.

Find out how to make a simple
spectroscope in a ‘how=to-do-it"
book,

Have some pupils find out what
particles leave a radicactive
material when it changes to
another material.

Review moteorites,

Look up the meaning of the words
gosrnolory and cOSmMORONY.

Build and label models of various
types of satellites.

S e 69



A) Printed

B) Audio Visual
Resources C) People

D) Places

D) Field trip:
Planetarium = Natural History
Museums.

&80

A) Expected Outcom
Evaluation B) Testing Program

e
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Concents

Question: What are constellations?

1.

2.

3.

k4o

The cunstellations are groups
of stars which seem to be
arranged in patterns,

During the night, the riars
seem Yo move across the sky
from east to westj tnis
apparent motion is due to the
earth's rotation.

Different constellations are
scen at differsnt times of the
year because of the earth's
1evolution around the sun,
Most of the best~known con-
stellations appeaxr along the
ecliptic, which is the
apparent path of the sun
through the sky during the
years

81

A) Teaching Methods
B) Learning Activities

B) Look up the names of the more
common consrellations, what the
naie means and the arrangenent
of stars.’ kHake.a large picture
of them, )

Opserve the Big Dipper - dr-w the
picture of both Dippers and
Polaris.

Sl
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A) Printed

B) Audic Visual
Resources C) People

D) Places

RIC

82

A) Expected Outcome
Evaluation 38) Testing Program
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The following texts have been adopted to further owr science programs
in The Reading Community Middle School:

Year level

Wame_of Text

Investigating in Science

Science

Science a Modern Approach

Science for Today and
Tomorrow

Science for Tomorrowts World

Today®s Basic Science

Man Matter and Energy

Earth Space and Environment

Investigating Matter
and Energy
Physicael Science

(A laboratory approach)

Energy and the Atom

Laboratory Toxt #3

Life and the Molecule

Our Planet in Space

Patterns and Processes
of Science #1

Patterns and Procosses
of Science #2

-2 oo NN ON

6=~7-8
6=7-8

7-8
7-8
7-8
7-8
7-8

7-8

84

Comany
American Book Co,
Silver Burdett

Holt Rinehart Winston
D. C. Heath & CO.

McMillan
Harper Row

Holt Rinehart Winston
I'olt Rinehart Winston
Addison Wesley 1
Addison Wesley §
Harper Roiws

Do C. Heath & CO.
Harper Row

Harper Row

De Co Heath & Co,

Do CA Heath & CO.

Quantity

35
30
35

35
45

35
35

60

45
30
L5
35

30

Snl



SCIENCE = 6TH YEAR = Jacobser, Willard J., Lauby, Cecilia J, and |
Konicek, Richard D,, Jnvestigating in Science,
American Book Co., New York, 1965

Light And Heat
What is the Nature of light?
What are Some Properties of Light?
What is Heat?
How does Heat Affect Matter?
Energy From The Sun
Whai is the Sun?
What is the Scurce of Solar Energy?
How is Solar Energy Controlled?
Incects And Senses
What are Some Physical Characteristics of Insects?
How Do Animals Sense their World?
The Ocean
How is the Ocean Studied?
What is the Ocean Like?
What Kinds of Life Exist in the Ocean?
Exploring the Universe
How is the Universe Studies?
Is there Intelligent Life Elsewhere in the Universe?
How Can Men Travel to Distant Stars?
The Atom and Ruclear Energy
What is the Structure of the Atom?
How is Nuclear Energy Obtained?
Few is Nuclear Energy Used?

&3{3 Sm2



Concepts

Investigating in Science

Light and Heat

A+ Introduction

B. What is the Nature of Light?

1. Several theories about the
nature of light have been
developeds They ave used to
explain the behavior of light.

2, According to the particle
theory, light is made up of
tiny particles that move at
great speeds,

3. According to the wave theory,
light energy is tho igh of as
vibrations.,

4+ According to a theory that
combines the particle and
wave theories, light energy
is made up of photons that
travel in waves.,

5. light appears to travel in
straight lines through space.

6. Light 1s reflected by nearly
all surfaces: smooth surfaces
cause diffuse reflection,

7. Because light travels at
different speeds through differ-
ent substances, refraction
occurs,

8. Diffraction occurs when ligat
passes through an opening.

Cs What are Some Properties of Light?

1. Visible and invisible 1ic¢at
are forms of radlant energy.

2+ Light travels at a constant
speede A light=year i3 the
distance light travels in one
Year.

3+ A prism will separate white
light into colore of the
spectrume

4e The eye 18 an organ which
receives light, forms iwages,
and tranemits the images to
the brain.

86

A) Tllustration

1.
Re
3.

L
5e

B) 1,

2.

Demonstrate regular and
diffuse reflection
Vaves

Eroperties of light
Heat

Properties of heat

Observation of light
traveling in straight lines;
through a pinhole, and
reflection

Observation of heat

Sm3




A) Printed

B} Audio Visual A} Expzacted Outcome
Resources C) People Evaluation B} Testing Progran
D) Places
Learning Center A) 1. Froperties of light are best
A) Llet's Experiment ~explaired through the wave
Beginning Secience theory, while other properties
Iight and Color of light are best explained

by the particle theory.
2. Ways of releasing hoat.
2« Ways in which heat affects

Reference: matter.

Investigating in Seience,

Jacobsen, et, al. B) Student

American, 1965. pp. G22, G23, G24 1. Investigating in Science,

Jacobsen, et. al.
American, 1965. p. Gv
2. What aspect am 1 interested
in?
3, How will I find out?
L, What are some possible
answers?
5. What do I want to find out?
6. Vhat are my conclusions?

Teacher

1. Observe student skills in
experinentation.

2» Accuracy of observations.

3. Competency in recording data.

4o Judgments in interpreting
data.

5. Ability <o formulate
pertinen’ data.

6, Clarity and accuracy in
stating conclusions,

T+ Verificawvion of findings.

8. Note capacity for self=-
evaluation,

9. Student?s efforts to coavey
what he lias learned to
others,

o Sm b4
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A) Teaching Methods
Concepts B) Learning Activities

5. Convex lensec cause light to
converge; concave lenses
cause light to diverge.

6. Light can pass through some
materials but not others.

D, What is Heat?

1, Sources of hszat are chemical
energy, mechanical energy,
and nuclear energys

2. The caloric theory of heat,
which suggests that heat is
a fluid substance, was
disproved by Count Rumford.

3. Heat is related to the total
kinetic energy of molscules
in a substance,

4. Temperature is a measure of
the average kinetic¢ energy of
molecules in a substances

5, Most thermometers measure
heat by the principle of
expension; most thermometers
use the Fahrenheit or Celsius
scales.

Iflz:i(:‘ ‘ Sm5
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A)
B)
Resources C)
D)

Printed
Audio Visual
People
Places

89

A) Expected Outcome
Evaluaticn B} Testing Program
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A) Teaching Methods
Concepts B} Learning Activities

Energy From The Sun
A. Introduction A) Discription, Illustration,

B. What is the Sun Demonstration
1. The sun is the most importent 1, Knowledge of the sun.
star to the earth. 2. Solar heat.
2. The sun is one of about 3+ Theories of origin of the sune
100 bilion stars traveling 4, Selar eclipse,
around the center of the
Milky Ways B) 1. Observaticns and investigation
3. In relation to other stars, of solar eclipses, spectra
the sun is a mediur-sized star of elements, brightness of
and average in temperature, light, greenhouse effect,
4« The sun is in a gaseous state. and absorption of solar energy.

5. The chemical elements on the
sun can be detected by a
spectroscope.

6. Some of the major features of
the sun are the photosphere,
chromosphere, prominences,
corona, sunspots, and solar
flares.

7. Particles emitted from the sun
can disrupt radio communications
on the earth; some may be
trapped in the magnetic field
of the earth, forming the
magnetospheres

C., How is Solar Energy Controlled?

1, Solar energy, concentrated
through photosynthesis, is
released through the burning
of fuels.

2. Solar energy can be concentrated
by using concave mirrors and
convex lenses; this energy
may be used in solar furnaces
and heaters.

3. Solar energy can be used te
convert seawater to fresh
water by using the principles
of the greenhouse effect and
high heat absorption by dark
naterisls.

hs Solar energy can be converted
into electricity with solar
cells which use silicon.

Sm?
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A) Printed

B) Audio VUisual
Resources C} People

D) Places

Learning Center

A) The Vionders of Space
Light and Color
Our Tarth
Insects .
Man_and Insects
Field Book of lrnsects

Planets, Stars, and Space,
Charmberlain

Reference:
Jacobsen, et, al,
ppe G42, G43

81

A) Expected Qutcome

Evaluation B) Testing Program

K) 1,

2
3
L

The place of the sun in the

universe and hiow it relates

to other stars.

Source of heat as a nuclear

reaction,

Uses of solar energy and its
control by man

The origin and order of the

universe.

B) (See Evaluation this guide
%Light & Heat')
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A) Teaching Methods
Concepts B} Laarning Activities

Insects And Senses

A, Introduction A) Discussion, Illustration,
B. What Ar: Some Physicel Display and Demonstration
Characteristics Of Insects? 1, Insects and their physical
1. Insects are grouped as characteristics, their
arthropsds because they have habitats, life cycles, and
Jointed legs and exoskeletons, effe<ts upon man.
2. All insects have three pairs 24 Nervous system of man and
of legs. insects.
3. All insects have one pair of
antennae.
Lhe #11 insects have three parts: B) Collecting and observing
head, thorax, and abdomen. insects

5. The routh parts of insects
deteritine what insects eat.

6. Many insects underge meta-
morphosis as they develop
from eggs to zdults.

7« Insects are classified on
the basis of their structure.

8. Insects have many self-
protecting adaptations.

9. Some insects are beneficial
to manj others are haruful.

10. Entomology is the science
dealing with the study of
insects.,

C. How Do Animals Sense Their World?

1. A1l animals have some type of
nervous system,

2. The nervous syslem controls
body movement= and the work
of important orgens.

3« Reflex actions are those which
require n, decizion by the
brain.

4+ The nervous systen in man
includes the central nervous
system aixd the autonomic
nervous system.

5. The eye s the organ of sight;
the ear, the main organ of
hearing; the tongue, the main
organ of taste; the noss,
the main organ of smell; and
nerve endings in the skin pick
up the <rnsations of heat,

o cold, pain, pressure, and touch. Sm9
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A) Printed

B) Audio Visual
Resources C) People

D} Places

Learning Center

A) Insects
Field Book of Insects

The Lives of Animals

Reference:

Jacobsen, gt. al.
pp. G75, G76

A) Expected Cutcome
Evaluation B) Testing Program

A) 1, Insect characteristics
2., A comparison and contrast
between human sight and
insect sight.

B) (See evaluation this guide
npight = Heat®)

Sm10
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Concepts

The Oceun
A. Introduction
B, How is the Ocean Studied?

1. Oceanograply deals with
the study of the ocean ard
involves several basic
sciences.

2e Erho sounding is used to
determine ocean depths.

3« Pressure~resistant thermometers
and bathythermographs are
vsed to obtain temperatures
of ocean water.

4+ Bottom samplers, sound wives,
and photography are used to
study the ocean bottom,

5. The bathysphere and bathyscaphe
are deep-cea exploration
"aboratories,!

6. The bathyscaphe opevates on
the basis of Archimedes?
principle which states that
a body imrersed in a liquid
is buoyed up by a force equal
to the weight of the liquid
it displaces.

7« An obJect that is less dense
than water will float in
water; one that is more
dense than water will sinke

C. What is the Ocean Like?

l. The crust of the earth is
thinner under the floor ~f
the ocean than under land
areas.

2+ The three main parts of tae
ocean [loor are the continental
shelf, the continental slope,
and the basin.

3. Rising from the basin are
volcances and huge mountecins,

he Great cracks in the basin are
trenches, the deepest points
on the earth.

94

A) Teaching Methods
B) learning Activities

A) Introduction; Illustrate
1. Hydrometer
2. Project ohole
3. Influer e of the sun und
the moon on occan tides
4. Content of scawater
5. Saltwater aguarium

B) Individual investi.ation

Smll



A) Printed

R) Audio Visval A) Expected Outcome
Resources C) People Evalvation B) Testing Program
D) Places
Learning Center A) 1. Adventures of c:eancgrarhy

A) Oceanogravhy
The Qcean laborateory, Spilhaus
B) (Sece evaluation this guide
"Iight & Heat)

Reference:
Jacobsen, et. al.
pp. GS$6, G97, G98

)
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A) Teaching Methods
Concepts B} learning Activities

5¢ The ocean floor is made up of
basalt. Continents lie on
bases of granite.

6, Winds, water temperatwre,
rotation of the earth, and
deflection by contirents
influence orean current
patternse.

7. Tides are causeu by many
forces, the most important
being gravitational attrac-
tion of the moon on the earth.

8., The motion of o wavre changes
vhen it approaches a shore.

9, There are many minerals,
nicrosconic plants, and
animals in seawater.

10, The se:z is slowly ancreasing
its salt content.
D~ What Kind of Life Exist in the

Ocean?

1. Plankton, which are tiny
marine plants and animals,
begin a series called the
food chaine

2, Life in the ocean is pos=ible
because it contains the
necessary water, oxygen,
carbon dioxide, and minerals
and because of these propertles
of water: buoyancy ard
solvency.

3., Life in the ocean varies from
small to large and from the
simple to the complex.

4s Among the groups o animals
living in the ocean are
sponges, coelenterates,
mollusks, arthropods, sea stars,
fish, and mammals.

5. Many anirals which live in the
ocean are beneficial to man.

6. Some of the plants which grow
in the ocean are single- and
multiple-celled algae and
sced plants.

Sml3
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A)
B)

Resources C)

o

D)

Printed
Audio Visual
People
Places

97

A) Expected Outcome
Evaluation B) Testing Progran
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A) Teaching Methods
Concepts B) learning Activities

Exploring The Universe

A. Introduction A) Explanation, Djscussion,
B. How is the Universe Studied? Illustration
1. Electromagnetic energy, given 1. Waves
off by all bodies in the 2. Radiomete::
universe, travels through 3. Electromagnetic spectrum
space in the form of wavzs. L.+ Reflection
2. The type of electromagnetic £+ Conditions nececsary for plant
energy may be determined by life

the wavelength; the different

types include cosmic, gamma,

ultraviolet, and X rays and B) Reading of scientifiec journals
microwaves, radio waves, and for theories.

visible light.

3+ Optical telescopes, which
gather and concentrate light,
are of mainly two types:
refractors using lenses and
reflectors using mirrors.

Lo Optical telescopes are limited
in their use by changing
atmospheric conditions and
interstellar dust.

5« Radio telescopes concentrate
radio waves the way optical
telescopes concentrate light;
however, since radio waves can
renetrate interstellar dust,

t} ry can be usec to study
hitherto unexplored regions of
the universes

C. Is There Intelligent Life

Elsewhere in the Universe?

1. Certain conditions are necessary
for the survival of _ife*
water in liquid form; certain
chemicals, particuvlarly carbon,
hydrogen, and oxygen; 1light;
and proper temperatwres.

2+ The common characteristics of
all living things include
ability to react to atimuli,
to reproduce, to grovw, to adapt
to environment, and to die.®

El{lC | _ Sm 15
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Aj Printed

B} Audio Visual
Resources C) People

D) Places

Learning Center
A) Electricity

Reference:?
Jacobsen, et. al.
ppe G115, G116, G117

99

A) Expected Outcome
Evelnation B) Testing Program

A) Electromagnetic enargy

B) (See evaluation this guide
"ight & Heat")
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A) Teaching Methods
Concepts B) Learning Activities

3. If 1life exists elsewhere in
the universe, it probably would
be similar to life on the earth;
therefore, similar conditions
would be necessa y for life
elsewhere,

4. There i3 a good possibility
that intelligent life exists
elsewhere in the universe.

5, Intelligent life elsewher=z in
the universe probably could
best be detected by radio
cormunication.

D, How Can Men Travel to Distant

Stars?

1. According to Einstein's theory
of relativity, all motion is
relative to some given observer,
object, or point.

2. The velocity of light is
constant, independent of the
direc*ion or the velocity of
moticn of an observer.

3. As an object moves faster, it
beging to shrink in the
direction in which it is
moving; this occurrence is
noticeable only as objects
approach the speed of light,.

‘ S ul?
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A} Printed

B) Audio Visual
Resources C) People

D) Places

A) Exp. ted Cutcore
Evaluation B) Testing Program

Sm 18
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A) Teaching Methods
Concepts B) Learning Activities

The Atom And Nuclear Energy

As Introduction A) Discussion, Historical Approach,
B, What is the Structure of the Models
Atom? 1. Atoms
l. Most of an atom is space with 2. Static electricity
electrons moving about a dense 3. Nuclear energy
nucleus of protons and neutrons. L4+ Atomic disintegration
2+ Scientists used the cathode-ray 5. Geiger counter

tube to discover the nature of
the proton and electron.

3+ Rutherford®s experiments helped 5) 1, Examining achievements from
him determine the size of the a historic standpoint.
nucleus, 2. Construction of medels.

4. Atoms of different elements
differ in the number of
particles in the nuclei and
the number of electrons.

Zs Symbcls cen be used to
represent the atomic number
and the atomic mass.

6. Neutrons are good 'bullets"
for striking atomic nuclei.

7. Isotopes are chemically alike
elements with different. masses.

C. How is Nuclear Energy Obtained?

1. Radioactive elements mway give
off three kinds of rays.

2. Geiger counters can detect
these rays.

3. Scientists can change many
elements into others.

4+ Particle accelerators "'shoot!
atonic particles at nuzlei of
atoms.

5, Uranium=235 can split and
release a lot of energy when
hit by a neutron,

6, U-235 is separated from U-238
by diffusion,

7« A critical size of U-235 is
necessary for a chain reaction
in a fission bomdb or a nuclear
reactor,

Snl9
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A) DPrinted

B} Audio Visual
Resources C) People

D) Places

Learning Center

A) Atomic Enerxy
Atoms, Evergy, and Machines,
McCoriick

Reference?
Jacobsen, et. al.
pp. G137, G138

103

A) Expected Outcome

Evaluation B) Testing Program

A) 1, Nature of the atom,
2« Methods »f obtaining
nuclear energye
3. Uses of nuclear energy.

B) (See evaluation this guide
"Light & Heat')
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A) Teaching Methods
Concepts B) Learning Activities

D. How is Nuclear Energy Used?

. 1s The energy of the atom bourb
comes f.om mutter being
changed into energye.

2. In muclear fusion atomg
combine to form larger atoms.

3+ There are different types of
nuclear reactors that convert
nuclear energy to other forms
of energy.

4. Radicisotopes are molecules
that contin certain radioactive
atomss.

5. Radioactive atoms can be traced
with a Geiger counter.

6. Radioisotopes can be used to
trace the path of molecules in
aniials and plantse

7. Radioisotoges have inany uses
in industry,

! 8. Carbon~14 can be used to date
ancient material and to change
the characteristics of plants.

Sm 21
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A) Printed

B) Audio Visual
Resources C) People

D) Places
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A) Expected Outcome
Evaluation B) Testing Program
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OVERVIEY

Navarra, Garone,

Energy_and e Atow

The Physical Sciences

Harper & Row, New York, 1966

Interaction, A Process of Science
Interacting and Learning
The Flements of Chemistry
The Structure of the Atom
Classifying the Elements
The MNaking of Molecules
Machines and Energy
Work aiid Energy
Machines
Magnetism and Electricity
The Biophysics of Sound
Acoustics, The Study of Sound
Producing Sound
Hearing Sound
The Energy of Light
The Visible Spectrum
Photosynthesis
The Energy of the Atom
Radioactivity
Reactors and Accelerstors
Electronies
Moving Electrons
The Electronic Computer
Inside the Computer
From Atmosphere to Space
Supersonic Jlight
Rockets and Rocketry
Satellites in Orbit

. Sm 23
O 1 2
ERIC 208

Aruitoxt provided by Eic:
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Concepts

Laergy and the Atom
A, Introduction
B. Interacting Astromomers

1‘

2.

Ptolemy believed that the sun and
the planets revolved around the
earth.

Copernicus established the accept-
ed belief that the earth revolves
around the sun.

Interactions among astromoners
have helped us to understand the
solar system.

C. Your Own Interaction

L.

Interaction is a give-and-take
experience between two persons
and the conditions of nis envir-
onment.

The face-and-point method is a
system for locating stars and
planets.

D. Exploring the Sky

1.

An observer interacts with the
stars and planets when he stud-
ies the nighttime sky.

The stars and planets are in
wotion; the sky changes frow
wonth ¢o month,

The Elements of Chemistry
A. Introduction
B. From Dalton o Bohr

1.
2.

3.

ERIC

Aruitoxt provided by Eic:

All matter is wade u» of atoms.
Every atom has the same basic
structure consisting of a

nucleus and orbital electrons.
The ator.3 of Jifferent elemente
differ from one another in the
number of protons and electrons
they contain.

An Atoan is three-dimensional; it
has depth and volume, like a ball.
A charged atom is known as an
ion; an atom becomes a positive
ion when it loses 2. electron; it
becomes a negative ien vhen it
gains an electron.

107

A) Teaching Methods
B) Lea ning Activities

A) Discussion, Reviews Intro-

B)

A)

B)

duction, Intzraction,
Challenge
1. Observation of the night
time sky.
2. Compare Ptolemaic Systen
with the Copernical System.
3. Man of Science biograph-
ies of Ptolemy and Copernicus
4. Learping Packet (Teacher
prepared)}
Reports on an Interaction
Sky watch observation

Discunssion, Illustration,
Explanation, Impression.
gomparison
1. Structure of the Atom.
2. Dalton's Contribution
to science.
3. Blectron arrangewent
4, Diagrams of H, i2, and
C atoms.
5. Learning packet (Teacher
prenared)
1. Interaction
z, Observation of a wmass
spectograph
3. Diagram of Atowms.

Sw 24
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A) Printed

B) Audio Visual
Resour:es C) People

D) Places

Learning Center
A) Printed
Planets, Stars, and Space
Chamberlain
Sun_and its Family
Galileo and The Magic Numbers
Rosen
Modern Physical Science
Brooks and Tracy, Holt,
New York, 1957
The Physical Sciences
Eby, Wauch; Welch, Ginn
1950

Reference:
Navarra, et., al.
pp.15,16,17,

Learning Center
A) Printed
The Story »f Atomic Energy
Fermi. Random, 1961
Handbook of Chemistry,
Lange, Handbook Publishers
1952
First Ch.mistry Book for Boys
and Girls )
Scritner, 1550
New Chemistry
Fun with Chemistry,
Prec¢. .an., Random, 1962

RIC

Aruitoxt provided by Eic:

A) Expected Outcome
Evaluation B) Testing Program

Objectives
A) Interacti.on among stars

Testing Program
Student
1. What aspect am I inter-
ested in?
2. What do I want to find
out?
3., How will I £ind out?
4, What are some possible
answers?
5. What are vy conclusions?
Teacher
1, Manipulation of equip-
ment
2. Note the accuracy of
observations
3. Note capacity for self-
evaluation

Objectives
A) Use of mass spectograph

Testing Program

Student
(See Gvaluation this guide
"“interaction and Learning')



Concepts

C. Electron Shells

1.

2.

3.

11y

A flow of elextrons gives rise to
an electric current.

The electrons in an atom are ar-
ranged on encsrgy levels and an
energy sublevel.

An electron gives off energy when
it drops from a higher energy
level to a lower energy level
Scientists can identify materials
by means of spectrum analysis.

D. The Nucleus

1.

2,

3.

Protons and neutrons are found
vithin the nucleus of the atom.
sotopes are different types of
atoms of the same element.

An isotope of an element differs
from other isotopes of the same
element only in the number of
neutrons it contains and in
atomic weight.

Clasgsifying the Elements
A. Introduction
3. The Periodic Table

1.

2.

3.

The Periodic Table of the elements
is an orcerly arrangement of the
103 chemical elements known to
scientists.

All the elements are arranged in
groups and periods within the
Periodic Table.

Elements belonging to the same
group have similar properties.

C. Periodic Classification

1.
2,

3.

O

ERIC

Aruitoxt provided by Eic:

The Periodic Table is made up of
three short periods and four

long periods.

The properties of an element are
determined to a large extent by
its electron configuration.
Similar properties among elements
recur peridically; thus, the
elements fall into groups within
the Periodic Table,

109

A) Teach’ng Methods
B) Learning Activities

A) Discussion, fuggestion
1. Contribution of chemistry
to wur way of living
2. Interpret the Periodic
Table of elexents
3. Electron configuration
4. Learning Packet(Teacher
Prepared)
B) Group activity to exchange
ideas with each other
Ingenvity and resource-
fulness to depict elements
Writing of electron con-
figuration
Observation of the Periodic
Table

Sm 26
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é’ A) Printed

h B) Audio Visual A) Expected Outcome
Resources C) People Evaluation B) Testing Program
D) Places
Exploring Chemistry, Teacher
Gallant, Garden City, 1958 1. Note clarity and accuracy
Giant Moleculas 2. Accuracy of observation,
Reference

Navarra, et.al.
pp. 36,37, 38

Learning Center Objectives

A) Printed " A) Use of Periodic Table of
Atoms (the core of all matter) Elements
Korn, Golden Press, 1361 B) Testing Prograwu Student

(See Bvaluation this guide
"Interaction and Learning")
Testing Program Teacher

1. Note willingness to check
results against the findings
of [eliable Sources
2. Recognize the total design
of the investigation

(
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Concepts

D. Groups and Families

1. There are nine groups of elements;

l‘l

all groups of elements except

Group V111 and Group O contain
subgroups.

All the elements withnn a sub-
group have similar properties.
Elements with few electrons in
thair outer shells are usually
the most active.

An active elewment combines readily
with other elements; it frequently
is involved in chemical reactions.

Development of the Table

1.

2.

Mendeleyev devised the Periadic
Tabie of the Elements.

Moseley improved the Periodic
Table of the Elements by ar-
ranging the elements according
to their atomic numbers.

The Making of Molecules
Introduction
B. Again, the Elements

A,

ERIC

Aruitoxt provided by Eic:

1.

2.

3.

Metals combine with nonmetals
to form oxides, chlorides, aad
sulfides.

Metals tend to lcse electrons
when they combine with other
elements; nonmetals tend to gain
electrons when they combine.

In general, the inert gases are
inactive, although they can

enter jinto rcactions under certain

conditions,

Chemical Bonding

l'

2,

3l

4,

5.
6.

7.

A molecule is formed when two

or more atoms are linked together.

A compound is a substance con-
sisting of two or more elements
chemically coubined.

Th: smallest whole unit of a
compound is a wolecule.

A structural formula shows how
the atoms of a molecule are
linked together.

A chemical equation 8hows the
results of a chemical reaction.
Valence is the combining power
of an atom.

Electron-dot formulas show the
number of valence electrons iu
the atom.

A) Teaching Methods
B) Learning Aciivities

A) Discussion, Advise, Drill,

Suggestion, Review, Quiz
1., Chemical formulas

2. Chemical bonding and
chemical compounds

3, Vetals, non-nmetals,
and inert gascs

4, Chemical symbols

5. Acids and Bases

6. Learning Packet (Tecacher

Prepared)
B) Technioues of writing
struct Ural formulas

Observation of character-

istics of compounds,
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A) Printed

B) Audio Visual
Resources C) People

D} Places

Reference:
Navarra,et.al.
pPPs 52,53

A) Expected Outcome
Evaluation B) Testing Program

3. Appraise efforts to convey
what he has learned to others

L, Assess skills of comm~
unication

Objectives
- A) Development of synthetic
fibersy

Testing Program

B) Student
(3ee evaluation this guide
"Interaction and Learning')
Teacher
1. Note the accuracy in
recerding data.
2. Assess ability in fcrmulat-
ing pertinent data

Sm 29
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Concepts

D.

Kinds of Bonds

1. Ionic bonding is the linking of
ions; one ion loses an electron
and the other gains an electron.
The ions of ionic compounds
separate when the compound
dissolves.

The full symbol for an ion chows
its negative valence or positive
valence,

The atoms involved in covalent
bonding share electrons.

Kinds of Compounds

1, Inorganic chemistry is largely
a study of ionic compounds;
among the ilonic compounds are
acids, bases, and salts.

Organic chemistry is primarily
a study of carbon compounds
together.

2.

3.

4,

Machines and Energy

Work and Energy

Al
B.

C.

D.

Introduction
Force and Motion
1. Force is any influence that pro-
duces motion Or that prevents
motion.
A body at rest will remain at
rest unless an outside force
acts upon it; a body in motion
will remain in motion unless an
outside force acts upon it.
The force on a mass is directly
proportional to the acceleration
of the mass.
For every action thereis 2n equal
and opposite reaction.
Work
1. Work is the operation of a
force through a d.stance.
2. Power is the rate of doing work.
Energy
1. Energy is the abiliiy to do work.
2. There are two basic types of energy:
kinetic energy and potential energy.

2.

3,

u.

113

A)
BR)

A)

R)

Teaching Method~
Learning Activities

Explanation; Guide students

in making quantitative measure-
ments, Discussion

l. Work, force, and energy

2. Newton's first Law of Motion
3. Mass and weight

4, Learning Packet (Teacher Pre-
pared)

1. Perception of what it means
to be able to do work.

2. Enumeration of examples

of work, force, and energy.
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A) Printed
B) Audio Visual

( Resources C) People
D) Places

Reference
Nevarra, et.al.
pp. 68,69,70

Learning Center
A) Printed
Atoms, Energy, and Machines
McCormick
wonders of Physics
Adler
Simple Machines and How they Work
Sharp. Random House, 1959

Reference.
h"lval‘l‘a, eteal.
ppe. 86,87

ERIC 114

Aruitoxt provided by Eic:

A) Teaching Methods
Evaluation B) Testing Pcogram

Objectives
A) Energy in a wodel pile driver

Testing Progran

B) Student
(See Evaluation this guide
"Interaction and Learning")
Teacher
1. Note judgments  in inter-
preting data ‘
2, Assess the application of
findings to appropriate situations
3. Note willingness to check
results against findings of
reliable authorities.
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Machines
A. Introduction
B. Six Simple Machines

l. A machine is a device that helps
to do work.

2. There are six simple machines:
the lever, pulley, wheel and axle,
inclined plane, t;adge, and screw.

3. Some machines change the mag-
nitude of a force; other machines
change the direction of a force.

C. Mechanical Advantage

1. Effort is the force applied to a
machine.

2. Resistarce is the force a machine
exerts on an object being moved.

3, Mechanical c¢3vantage is the ratio
of the resistance force to the
effort force; mechanical advan-
tage can also express the ratio
of effort distance to resistance
distance,

4, The ratio of resictance force
to effort force is the actual
mechanical advantage.

5. The ratio of effort distance to '
resistance distance is the ideal
mechanical advantage.

6. The efficiency of a machine is
the ratio of its actual mechanical
advantage to its ideal mechanical
advantage.

D. Internal Combustion

1, The fuel is burned internally in
an internal- combustion engine.

2. The pistons and cylinders are
important parts of a gasoline
engines

3. The pistcéns in the gasoline
engine operate on a four-stroke
eycle; intake, compression,
power and exhaust.

ERIC
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A) Teaching Methods
B) Learning Activities

A)Discussion, Demonsti...on
1. Arcnimedes
2. Three kinds of levers
3. Effort and Resistance
4. internal Combustion
engine
5. Learning Packet
(Teacher Prepared)

B) 1, Concentration on most
essential units or components
2, Reports on choice of machine
3. Identification of machines



A) Printed

- B) Audio Visual A) Teaching Methods
Resources C) People Evaluation B) Testing Program
D) Places
Learning Center Objectives
A) Printed A) Simple complex wachines
Atons, Energy, and Machines
McCormick Testing Program
Machines B) Student
Parker. Harper & Row, 1962 (See Evaluation this guide
Simple Machines and How they Work “Inceraction and Learning')

Sharp. Random House, 1959
Teacher
1. To recognize the total design
of the investigation
2, Assess Competency in
recording data

Reference
Navarra ct.al.
pp. 101

()

- Sm 33

O

116 -



O

ERIC

Aruitoxt provided by Eic:

Concepts

Magnetism and Electricity
A. Introduction
B. Magnets
1. A magnet has a north-seeking

2.

3.

L.

pole and a south-seeking pole.
The poles of a magnet are the
regions of strongest attraction.
Like poles repel and unlike poles
attract; this is the law of
magnets.

A magnetic field surrounds every
magnet.

C. Blectromagnetiswm

1.

2'

A magnetic field surrounds a
wire th:rough which an electric
current is moving.

You can determine the direction
of a magretic field by applying
the left-hand rule.

D. Electromagnetic Induction

1'

2'

Electricity produces wagietism;
magnetism produces electricity.

A magnetic field induces a current
in a conductor when the conductor
moves through the magnetic field
or when the magnetic f£ield moves
within the vicinity of the con-
ductor.

B. Measuring Electvic Current

1'

2'

3'

u.

5.

6.

The "Pressure” of an electric
current is known as voltage.

A volt is a unit of measurement
for voltage.

The ampere is a unit for measur-
ing the flow rate of an electric
current.

All conductors resist the flow
of electrons to some extent;
this opposition of electron

flow is known as resistance.

The ohm is a unit for measuring
resistance.

Ohm's law expresses the relation-
ship between volts, amperes, and
resistance,

A)

Teaching Methods

B) Learning Activities

A)

B)

Demonstration, Discussion
Explanation; Quiz

1. Polarity of magnets

2. Energy

3. Relationship between magnetism
and electricity

4. Electromagonetic induction
5. Units of measurement in
electricity

6. Learning Packet (Teacher
Pirepared)

1. Compiling of a table in a

class project
2, Reading of an electric meter
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A) Printed

B) Audio Visual A) Expected Cutcot.c
Resources C) People Evaluation B) Testing Program
D) Places
Learning Center Objectives
A) Priated A) Electric appliances in the howe
All About Electricity
Urbanowich, Random House, 1957 Testing Program
Junior Science Book of Electricity B) Students
Fervolo (see Evaluation this guide
Magnets "Interaction and Learning')
Fervolo Teacher
Magnetism 1. Appraise the students efforts
Yates, Harper&Row, 1959 r ‘avey what he has learned to
Understanding Electronics -thers
Lwellen, Crowell, 1957 2. Note the extent of open-
Lightning and Ttunder, mindedness as to the variety of
Zim, Morrow, 1952 other possitilities

Smis
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Concepts

F, Magnetism

1.
2.

3.

4,

Magnetism is a form of energy

Some materials are magnetic
materials; others are non-
magnetic

The electr~z-spin theory is one
explanation of magnetism

Atoms form magnetic domains within
magnetic materials

The Biophysics oF Sound

Acoustics, The Study of Sound

A'

Introduction

B, What is Sound?

1'

3'

There are two definitions of

sound; a physiological definition
and a physical definition.

The physioclogical definition of
sound requires: a vibration, a
mediuvm through which the wvibrations
moves, and a receiving instru-

ment which picks up the vibration.
According to the physical definition
sound is a disturbance in matter.

C. Vibrations

1'

2'

3'
4.

A vibration is a disturbance in
matter; it is a movement within
air, wood, steel, or some other
medium,

Elasticity and momentum give rise
to vibration.

A vibration produces sound.

Among the properties of a vibrating
object are its frequency and amp-
litude.

5. A sound can have a high pitch or

D.
1.

~

Lo

a low pitch; pitch is 1 psycho-
logical interpretation.

Wave Motion

A vibrating object can cause
another to vibrate.

‘The pushing of molecules with air
or some ¢other medium g.ves rise
to a sound wave.

3. A sound wave is an orderly sequence

of compressed xolecules and rare-
fied molecules; compression and
rarefaction set up sound waves,

119

A) Teaching Methods
B) Learning Activities

A) Play excerpts from Beethoven's
Symphony and Brabm's Sywmphony
Review;
1. Sound
2, Vibrations
3, Transverse waves and
longitudiral waves
4, Learring Packet(Teacher
Prepared)

1. Identification of various
instruments producing the sound
2, Comparison of sounds

B)
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A) Printed

B) Audio Visual
Resources L, People

D) Places

Reference
Navarra et.al.

Predi iy

pp.114,115

Learning Center

A) Printed
The World of Sound Recording
Futray
Sound
Anderson, Garrard, 1962
Sound
Parker, Harper&Row, 1961
Animal Sounds
Mason, Morrow, 1948

B) Audic Visual
Meet the instruments of the Symphony
Orchestra 2 color filmstrips
1 12 in. LP recording
Instruments of the Band and
Orchestra
Pilms
The Brasses B&W
The Woodwinds B&YW
The Percussions B&W
The Strings B&W

Reference
Navarra, et.al.
ppe 131, 132

-

O
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Aruitoxt provided by Eic:

120

A) Teaching Methods
Evaluation B) Testing Program

Objectives

A) 1. Interrelationships of
biology to the physical
sciences
2, Phenomena of echaes

Testing Program

B) Student
{See Bvaluation this guide
“Interaction and Learning"}
Teacher
1. Recognize the total design
of . the investigation
2. Ncte the acecuracy of obser-
vations
3. Note judgments in inter-
preting data
4, Clarity and accuracy in
stating conclusions
5. Assess ability to predict
in terms of other pertinent
probleas
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Concepts

E. The Sound Vave

1. In a transverse wave, the par-
ticles of the medium vibrate at
right angles to the wave itself.

2. A longitudinal wave moves in
the same direction in which
particles within the medium
are vibrating.,

3. A sound wave is a longitudinal
wave.

Producing Sound
A. Introduction
B. Strings and Sounds

1. Elasticity and momentum can set
a string to vibrating.

2. A string produces a sound wave
when it vibrates.

3. One kind of wave is known as a
standing wave; a node and an
antinode are two important Parts
of a standing wave.

4, A strevched string produces a
tone known as a fundamental
when it vibrates as a whole.

5. A string can vibrate as a whole
and in segments simultaneously,
producing a blend of tone.

C., Vibrating Air Columns

l. A parcel of air had elasticity.

2, Elasticity and momentum can set
a column of air to vibrating.

3. A wave yithin an air column
consists of a 1oop. a node, and
an antinode. :

4. A viorating column of air produces
a sound wave.

D. Percussion and Sound

1. A percussionb instrument produces
a sound when it is struck; among
the percussion instrumesnts are
drums, bells, and cymbals.

2. A percussion instrument produces
irregular sound waves,

ERIC '
121

A) Teaching Methods

B)

A)

B)

Learning Activitiés

Demonstration of Classroom, band
Discussicn, Comparison

1. Waves produced by strings

2. Physiecs of a loop. node,

and antinode

3. Production of Sound

4. Learning Packet (Teacher
Prepared)

1. Investigation of waves and
wave motion

2., Anatomy of the larynx

3. Observation of vocal corgans
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A) Printed
B) Audio Visual

Resources C) People

D) Places

Learning Centzr
A)Printed

B)

ERIC

Aruitoxt provided by Eic:

World of Sound Recording

rurTay
HiFi

Eisenberg, Random House, 1958

Animal Sounds
Mason, Morrow, 1548

Audio Visual

Meet the instruments of the
Symphony Orchestra

2 color filmstrips

1 12 in. LP record
Instrunents of the band and
Orchestra

Films;

The Brasses B&W

The Woodwinds B&W

The Strings B3

The Percussions B&Y

122

A) BExpected Outcome
Evaluation B) Testing Program

Objectives
A) Sounds o £ Musical instruments

Testing Program

B) Stugdent
(See Evaluation this guide
"Interaction and Learning")

Teacher

1. The Purpcse of the investi-
gation

2. Note the accuracy of observa-
tions

3. Assess the verification of
findings

Sn 39



O

ERIC

Aruitoxt provided by Eic:

Concepts

E. Sound from th e Voice
1. A set of vibrating strings

(the vocal cords) produces

the sound of your voice.

The vocal cords consist of two

fibrous bands stretched across

the voice box, or laryrx.

The voice box is partly like

a wind instrument and partly

like a string instrument; the

vocal cords vibrate like strings;

a colunn of air within the voice

box vibrates along with the vocal

cords.

The vocal organs consist of the

larynx, lungs, windpipe, throat,

nose and wouth.

The tone of one voice differs

from the tone of another voice.

F. Animal Sounds

1. Animals have voice boxas and are
able to make sounds.

2. The sounds of animals differ among
the various species.

Noise

1. A sound classified as noise
results fram an irregular
vibration.

2. There is no definite borderline
between tone and noise,

2.

4,

5.

G.

Hearing Sound
A. Introduction
B. The Ear

1. The ear is a rense organ.

2. The function of the ear is to
change sound enevgy into nerve
impulses.

The chief parts of the ear are
the outer ear, the widdle ear,
and the inner ear.

C. Deafness

1. Hearing ability can be measured
with an instrument called an
audiometer.

Sound energy is measured in

units known as decibels.

Sound waves can be directed
around defective parts of the ear
by means of hearing aids.

3.

2.

3.

123

A) Teaching Methods
B) Learning Activities

A) Encouragement of individual
records,

Present an Overview,

1. Structure and function of
the huran ear

2., Learning Packe: (Teacher
Prepared)

1. Observation of the ear

2. Measuring Sound

B)
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A) Printed

i B) Audio Visual
1 Resources C) People
D) Places
Reference
Navarra et.al.
pp.145,146

Learning Center
A) Printed
World of Sound Recording
Murray
Many Human Senses
Froman
Sound
Anderson, Garrard, 1962
HiFi
Eisenberg, Random House, 1958

Reference
Navarra et.al.
{ pp. 159, 160

O

ERIC

Aruitoxt provided by Eic:

A) Expected Outcoma
Evaluation B) Testing Program

Objectives
A) Analysis of Sounds

Testing

B) Student
{See Evaluation this guide
"Interaccion and Learning')

Teacher

1. Note the accuracy of obser-
vation.

2. Assess competency in recording
data.

S m 4l
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The CEnergy of Light
The Visible Speatrum

A. Introduction
B. Finding out about Light

1. Whitelight breaks apart into
six spectrum colors: red, orange
green, blue, violet.

2, Light bends, or refracts, upon
passing at an angle from one
mediun to another medium.

3. The speed of light is about 186,
000 miles per second.

4, The velocity of light is a
constant; it is the highest speed
that anything can attain.

C. Waves or particles

1. Newton's corpuscular theory
suggests that light consists of
particles.

2, Buygens' wave theory suggests
that light moves in waves, not
as particles.

3. Scientists now apply both the
corpuscular theory and the wave
theory to their investigation of
light.

D. Electromagnetic Spectrum

1. A Light wave is a transverse
wave; a transverse wave vibrates
at a right angle to the path in
which it travels.

2, Polarized light consists only
of wavet vibrating in the same
direction, or on the same plane.

3. Light can knock electrons off
certain metals; this emission
of electrons is known as the
photoelectric effect.

Photosynthesis
A. Introduction
B. Barly Beliefs and Theories
1. Scientists of many years ago
conducted various experiments in
efforts to learn how plants

get food.
. 2, Stephen Hales, an Englishman,
v discovered in the 1700's that

ERIC

Aruitoxt provided by Eic:

plants remove something from the

air. -
120

A) Teaching Methods
B) Learning Activities

A) Discussion,
Review
1. Newton's discovery of the
six-color spectrum
2. Wave theory and particle theory
of light
3. Polarization and the photo-
electric effect
4, Learning Packet (Teacher
Prepared)

B) 1. Explore the properties of light
2. Observation of bands of light
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A) Printed

B) Audio Visual
Resources C) People

D) Places

Learning Center
A) Printed
Waves
Bixby

Reference
Navarra et.al.
ppl78, 179, 180

O

RIC

Aruitoxt provided by Eic:

126

A) Expected Outcome
Evaluation B) Testing Program

Objectives
A) I1lumination

Testing Program
B) Student
(See Evaluation this guide
"Interaction and Learning")
Teacher
1. Note the accuracy of
observations
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Photosynthesis, con't.

C. The Discovery of Oxygen
1. Green plants return oxygen to
the atmosphere. .
2. The producers of combustion are
water and carbon dioxide.
3. Green Plants can produce oxygen
only in the presence of light.
D. Modern Findings and Theories
1. Light, chlorophyll, water, and
carbon dioxide are necessary
for photosynthesis.

2. Green plants manufacture food by

means of photosynthesis.
3. Photosynthesis occurs within
the leaves of a green plant.
4, Photosynthesis unfolds in two
wain stages: the light

reactions and the dark reactiomns.

E. Making the Food
1. Plants use glucose, the product

of photosynthesis, to make other

foods; among these other foods

are starches, fats, and proteins.

2. The photosynthetic reactions
occur in cellular bodies known
as chloroplasts.

The Energy of the Atom

Radiocactivity
A. Introduction
B. Atoms in Action
1. X rays are a form ¢f radiction;
they are a part of the electio-
magnetic spectrum.

2, The discovery of X rays led to a

study of radioactivity.

3. Becquerel and the Curies (Marie
and Pierre) shared in the
discovery of radioactivity.,

b. Radioactive atoms give off
alpha particles, gamma rays,
and beta martielea,

127

A) Teaching Methods
B) Learning Activities

A) Educational Excursion to a
Laboratory
Discussion, Suggestion
1. Methods of experimentation
2. Priestley's Experiment
for oxygen

B) 1. Observation of the relation:
ship of light to the growth of
plants.,

A) Discussion, Introduction to
Review, discussion of ctudents
reports

l. Atom

2. Henri Becquerel's contribution
to radicac-ivity

3. Table of radioactive isotopes
L, Radioactive series

5. Learning Packet ( Teacher
Prepared)

B) 1, Survey of comnmunity to
locate facilities which use
radicactive materials
2, A radiocactive seriecs
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L A) Printed

B) sudio Visual A) Expected Outcome
Resources C) People Evaluation B) Testing Program

D) Places
Reference Objectives
Navarra et.al. : A) Illumination and plant growth
ppP.193.194

Testing Program

B) Student
(See Evaluation this guide
"Interaction and Learning')

Teacher

1. Note the extent of open-
mindedness as to the variety

of other possibilities that

might be proposed

2. Assess ability to predict in
terms of other pertinent problems
3. Provide for the use of

controls
Learning Center Objectives
A) Printed A) Radioactive Isotopes
Atcms, Eunergy, andMachines
MeCormick Testing Program
Atomic Energy B) Student
Atoms (_The Core of All Matter) (See Evaluaticon this guide
Korn, Golden Press, 1961 “Interaction and Learning")
Atomic Power,
Simon and Schuster Teacher
1. Assess competency in recording
data
2. Assess the application of
(3' findings to appropriate situations
~ Reference 3. Note willingness to check
Navarra et.al. results against the findings of
@ "P. 211,212,213 reliable authorities

ERIC )
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A) Teaching Methods
Cencept B) Learning Activities

Radioactivity, con't.

C. From Isotope to lsotope

l. An isotope is a type of an
element; an isotope of an
clement differs from another
isotope of the same atow only
in atomic weight, that is, in
the number cf neutvrons it
contains.

2. An atom decays and becouwes a
different typc of atom when its
nucleus emits an alpha or a beta
particle; such an atom is
radioactive.

3. Half-life is the time it takes
tor one half of any given quantity
of a radicactive element to
change irto a ncw elewent.

D, Radloactive Series

1. The decay of one atom leads to
the decay of other atoms in a
radioactive series.

2, Nuclear physicists write
balanced equations to show
nuclear reactions.

Reactors and Accelerators A) Introductory discussion,
Suggestion
A. Introduction 1.0tto Hahn, Fritz Strassman,
B. Splitting the Atom and Lise Meitpner
1. Nuclear fission is the splitting 2. Use of nuclear fuels
of an atom. 3, Functions of parts of a
2. The splitting of an atom gives nuclear reactor
rise to a chain reaction. 4. Accelerators
. Energy is relecased when an atouw 5, Learning Packet (Teacher
splits. Prepared)

4, Nuclear fusion is the joining of
one atomic nucleus with another.

5. Energy is released in fusion.
C. Atomic Power Plants

1. A nuclear reactor is an ™atomic
furrace'; the nuclear reactor
uses the energy of the atom to
generate heat energy.
A nuclear reactor consists of six
main parts: moderator, cooclant,
shielding, fuel rods, control
rods and heat exchanger.

Q 3. Nuclear reactors are used to
[E l(:‘ manufacture radioisotopes.

2
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A) Printed

B) Audio Visual
Resources C) People

D) Places

Learning Center
A) Printey
Atoms, Energy, and Machines

McCoimick

Atomic Enetrgy

The Story of Atomic Energy
Ferni, Random House

Atomic Power,

Sinon and Schuster

Reference
Navarra, et.al,
pp. 226, 227, 228

ERIC

Aruitoxt provided by Eic:
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A) Expected Outcome
Evaluation B) Testing Program

Objectives
A) Acceleration of elementary
particles

Testing Progran

B) Student
(See Tvaluation this guide
"Interact ion and Learning')

Teacher

1. Note the accuracy of
observations

2. Note judgerent in inter-
preting data
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Concepts

Reactors, con't.

D. The Atom Smashers

1. A particle accelerator accelerates

atomic particles to tremendous
velocities; these high-speed
particles then strike the nuclei
of target atoms, causing them

to split.

2. An accelerator is a research
tool; it enables physicists to
observe the behavior of nuclear
particles.,

3. There are various kinds of
accelerators.

Electronics

Moving Electrons

A. Introduction

B. Free Electrons

1. The electron is 2 particle of
negative e¢lectricity.

2. Free electrons are apart from
the atom and can give rise to
an electric current.

3. Electrons have mass, velocity,
and energy.

Tubes and Transistors

1. The emission of an electric
cutrent by a hot filament is
known as the Edicon effect.

2. Transicstors and electron tubes
can anplify current.

3. A diolde serves as a rectifier;
a rectifier changes alternating
current into direct current.

4, A transistor ia a semiconductor;
a semiconductor behaves as a

C.

conductor under gome circumstances

and functions as an insulator
under different conditions.

S. The transistor performs all the
functions of an electron tube.

D. How Radio Works

1, A radio mic¢rophone converts sound
~raves into electric iupulses.

2. A tadio transmitter converts
electric iwpulses to radio waves.

3. 5 radio receiver converts radio
waves into sound waves.

A) Teaching Methods
B) Learning Activities

A) Explanation, Discussion
1. Iwportance of the radin,
television, radar and computers
to modern life
2. Electrolysis as it relates
to electronics
3. Learning Packet (Teacher
Prepared)

B) 1. Investigation of the electron
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A) Printed
B) Audio Visual A) Expected Outcome
Resources C) People Evaluation B) Testing Program
D) Places
Learning Center Objectives
A) Printed A) Static Electricity
Masers and Lasers,
Klein Testing Program
World of Sound Recording B) Student
Murray (SeeEvaluation this guide
Building With Electronics "Interaction and Learning')
Zarchy
. Robots & Blectronic Brains Teacher
Understanding Electronics 1. Note the accuracy of
Lewellen , Crowell, 1957 observations

HiFi
Eisenberg, Random House, 1958

({) Refesence
Navarra, gt.al.
pp. 248, 249, 250, 251
Q '
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Concepts

The Electronic Computer
A. Introduction
B. The Computer, A Processor

1. An elentronic computer is a
data-processing machine.

2. Data processing consists of six
basic operations: classifying,
sorting, calculating, summarizing
recording, and communicating.

3. The circuits in first-generation
computers are made up of vacuum
tuhes; the circuits ip second-
generation computers consist of
transistors.,

C. Kinds of Computers

1. The analog computer sets up
a model of the problem being
solved.

2, The digital computer works with
digits; it processes data.

D. Binary Arithmetic

1. Both tine decimal system and the
binary system are positional
numeration systems.

2. The binary nuneration system
is a base-two system; it consists
of only tuo digits: O and 1.

3. In a digital computer, a tube or
transistor signifies O when it is
off and 1 when it is on.

E. Parts of a Computer
1. A digital compyter consists of
five main parts: input, control
vnit, arithmetic unit, mewmory
unit, and output.

2. The arithmetic unit solves prob-
lems; the other parts of the
computer channel the information.

F. Automatior

L'issectograph~Inside the Computer
A. Computer Cabinet

B. Parts of the Computer

C. Data Flow

D. The Circujt Card

E. The Computer in Review

l{llC 133

Aruitoxt provided by Eic:

A) Teaching Methods
B) Learning Activities

A) Educational, Discussion,
Conparison

1. Simple computers

2. Analog and digital
computers

3. Positional systems:
decimal; binary

4. Five main parts of an
electronic computer

5. Learning Packet (Teacher
Prepared)

1. Observations of conputers
on visitation to a computer
center

2. Parts and function of an
electronic computer

3. Rcports on automation

B)

A) Introduction, Review Discussion
Guide students through an investi-
gation of the cowmputer

1. Functions
2.Cards, magnetic tape, perforated
tipe
3. Learning Packet (Teacher
Prepared)

B) 1. Search for facts
2. To compile data
3, To interpret data
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Aruitoxt provided by Eic:

A) Printed

B) Audio Visual
Resources G) People

D) Places

Learning Center

A) Printed
Galileo and The Magic Numbers
Robots & Electronic Braing
Calculators and Conputers
Kenynn, Harper& Row, 1961

Reference
Navarra et.al.
Pp+265

lLearning Center

A) Printed
Calculators and Computers
Kenyon, Harper & Row

134

A) Expected Results
Evaluation B) Testing Program

Objectives
A) The function >f electronic
computers

Testing Program

B) Student
{See Evaluation this guide
“Interaction and Learning:)

Teacher

1. Note the accuracy of
observation

2. Assess competency in
recording data

3, Note judgments in
interpreting data

4. Assess the verification
of findings

Objectives
A) Analysis of an electronic
computer
Testing Program
B) Student
(See Evaluation this guide
"Interaction and Learning'')
Teacher
1, Identify hypothesis
2. Provide for the use ofs m 51
;. eontrols ’



O

ERIC

Aruitoxt provided by Eic:

Concepts

From Atmosphere to Space

Supersonic Flight
A. Introduction
B. Aerodynamies of Flight
l.Aerodynamics is the study of air
filow.
Your forces act upon an airplane
in £light; these forces are
gravity, lift, thrust, and drag.
For every action, there is an
opposite and equal reaction.
C. Faster than Sound
1. A supersonic ai-.raft flies
faster than sound.
2. The gas molecules of air carry
pressure waves which we hear
as sound waves.
3. The speed of sound varies with
air temperature and altitude.
4. A wmeasurement of Mach 1 indicates

2.

3.

that an airplane is flying at the

speed of sound; at Mach 2, the
airplane is flying at twice the
speed of sound.
D. Buffeting at Mach 1
1. At less than the speed of sound,
an airplane sets up a normal pre
pressure{sound wave); this wave
clears a path for the airplane
as it advances through the air.
Flying at the speed of sound,
an airplane catches up with its
own pressure wave; it smashes
into the forward air, creating
a tremendous shock wave,
When the airplane exceeds the
speed of sound, the shock wave
spreads out and moves along
with the aircraft; the
turbulence subsides.
E. Guided Missles
1. A Missile is anything thrown as
a weapon; a rocket is a missile
when used as a weapon.
A guided missile is an aerijal
vehicle directed to its target
while in Elight.
Some guided missiles are pro-
pelled by jet engines; such
misgsiles have rudders, elevators
and ailerons. e
195

2.

3.

2,

3.

A)
B)

A)

B)

Teaching Methods
Learning Activities

Introductory Peview of
Elementary asvodynamics,
Discussion, Suggestion

1. Bernoulli's Principle

2. Newton's third law of
motion

3. The Maclh system

4. Learning Packet (Teacher
Prepared)

1, Writing Reports
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A) Printes

B) Audio Visual A) Bxpected Outcome
Resources C) People Evaluation B) Testing Program
D) Places
Learning Center Objectives
A) Printed A) Supersonic Flight
America's Explorers of Space
Going into Space, B) Testing Program
Clarke Student
Space Pioneers (See Evaluation this guide
Norton "Interaction and Learning')
Into Space with the Astronauts Teacher
The Wonders of Space 1. Note the accuracy
Rockets and Missles of observations

Reference
Navarra, et.al.
pp. 286,297

SmS53
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Aruitoxt provided by Eic:

Concepts

Rockets and Rocketry

A. Tutroduction
B. The Rocket

1. A rocket carries its own oxygen;
it is not dependent upon the
atmospkhere for the firing of its
engine.,

2. A propellant consists nof a fuel
and an oxidizer; the oxidizer
contains uxygen.

3. A liquid-propetlant rocket uses
a liquid fuel and a liquid
oxidizer; a solid-propellant
rocket burns a solid propellant

" consisting of both fuel and
oxidizer., :
C+ Rocket ?ropulsion

l. Newton's third law of motion
expiains the lift-off of a
rocket: for every action there
is an equal and opposite
reaction,

2. Mass ratio is the relationship
of the weight of a rocket to

its own weight plus the weight of

its proupellant and payload.
3. The mass ratic of a rocket
determines its velocity-
D. Speed of the Rocket

1. The zreater tha exhaust velocity,

the greater is the forward
velocity of the rockeuv itself.

2. In rocketry, thrust is a
capability to move weight; the
thrust of a rocket is measured
in pounds.

3. The clustering of engines increases

the thrust of a rocket.

4. Specific impulse is a weasure of
a rocket's performance.

5. Specific impulse is the number
of pounds of thrust obtained
for each pound of propellant
burned in one second.

E. The Nuclear Rocket

137

A) Teaching Methods
B) Learning Activities

A) Relate content to current
events, Discussion
Explanation .

1. Various Rockets

2, Liquid-Propellant and
solid-propellant rockets

3. Escape velocity

4. Velecity and mass ratio
5. Learning Packet {Teacher
Prepared)

B) 1. Investigation of rocketry
2, Conatruct models of
rockets
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A) Printed
B) Audio Visual

Resources C) People

) Places

Learning Center
A) Printed

America's Explorers of Space
Going into Space

Clarke

Space Pioneers

Norton

Intg Space with the Astrogauts
The Wonderg of Space

Rockets and Misgles

Space Flight, Golden Library

of Knowledge
Satellites, Rockets and Outer Space

Ley

Reference
Navarra, et.al.
pp.300,301

O

ERIC

Aruitoxt provided by Eic:

138

Expected Outcome

Evaluation B) Testing Program

Objectives
A) Testing of Saturn V

Testing Program

B)

Stidemt
(See Evaluation this guide
"Interaction and Learning™)

Teacher

1. The purpose of the
investigation

2. Recognize the total
design of the investigation
3, Note judgments in
interpreting data

#t, Note the extent of
open-mindednege as to

the variety of other possibilities
that might be proposed
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A) Teaching Methods

Concepts B) Learning Activities
Satellites in Orbit A) Discussion, Suggestion

l. Artificial earth satellites
A. Introduction 2. Everyday uses oil telemetry
B. Satellites in Orbit 3. Latest exploits in space

1. The moon is 2 natural satellite 4, L:arning Packet (Teacher
of the earth. Prepared)

2. Such satellites as Telstar anc B) 1i. To determine altitude velocity
Tiros are artificial earth 2, Observation of velocity
satellites; they are man-made changes the path of a projectile
moons » 3, Observation of radio telemetry

3. Gravity holds an artificial
earth satellite in orbit; gravity
pulls the satellite around the
earth.

4, A certain velccity is required
to keep a satellite in orbit
at a specified altitude,

5. As the altitude of a satellite
increases, the size of its
orbit increases.

C, Telemetiy

1. Telemetry is the trangmission
of physical data from a source
of informatiun toa point some
distance from the source.

2. The three requirements of a
telenetry system are (1) a signal
(2) a means of transmission, and
the (3) conversion of the signal
into a readable message.

3. There are three kXiads of tele-
metry: mechanical, electrical,
and radio.

D. Communication in Space

1. Cemmunications is a method of
sending information from place
to place.

2, Microwaves are extremely high-
frequency radio waves.

E. Marn in Space

1. A docking maneuver is necessary
for a flight to the moon.

2, Astronactics jis the science of
epace travel.

S m 56
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A) Printed

{’ B) Audio Visual A) Expented Outcome
Resources C) People Evaluation B) Testing Program
D) Places
Learning Center Objectives
A) Printed A) Satellite communication
America‘s Explorers of Space
Going Into Space Testing Program
Clarke B) Student
Space Pioneers (Sce Evaluation this guide
Norton "Interaction and Learning")
Into Space with the Astronauts
The Wonders of Space Teacher
Rockets and Missles 1. Define the purpose of the
Space Stationg investigation
Bergaust, 1963 2, Rerognize the total design of

the investigation
3, Note the accuracy of
observations

Reference
Navarra, et.al.,
pp. 312, 313
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SCIENCE ~ 7TH AND 8TH YEAR ~ Navarra, Strahler,
Qur_Plunet in Space
The Earth Sciences
Harper & Row, New York, 1967

Inte Our Earth Through Energy Systems
Interpr..ation, A Process of Science
Energy
The Sun

The Earth Sc¢iences
Energy Systems of Planet Earth
The Earth in Motion
Energy Balance Between Earth and Sun
The Energy Exchange
The Solax Wind
The Energy of Impacts
The Stars, Energy Systems Like our Own
Energy Systems of Atmosphere and Oceans
Energy Exchanges by Atmospheric Circulation
Exchanges of Heat Energy on Land and Sea
Energy Exchanges Through Atmospheric Moisture
Energy Releases in the Atmosphere
Energy Exchanges Within the Oceans
Energy Exchanges in the Land - Surface Zone
Energy Expended at the land-Atmosphere Interface
The Energy of Flowing Water
Work of Glacial Ice Upon the Landse
Work of Waves and Tides Upon the Shore
Work of Winds Upon the Land
Energy Systems in the Soli.. Earth
Rise of Moiten Rock in the Earth's Crust
Bending and Breaking of the Earth's Crust
Rifting of Ocean Basinas and Continents
Energy Systems Through Geolrgic Time

141
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Concepts

Our Planet in Space
Interpretation
A Process of Science
A, Introduction
B, Explaining Things

1. To interpret is to explain,
or to set fcrth the meaning of
observable phenomena or the
meaning of observable conditions,

2, Interpretaticn is an important
process of science.

C. Ways of Reasoning

1. Inductive reasoning is a
method of moving 1rom the
particular to the general and
deductive reasoning moves from
the general to the particular,

2. Scientisls use both ti'e inductive
method and the deductive method.

D. Earth and Fnergy

1. Energy is constantly bringing
about changes or the earth and
in the earth.

2. Ar energy sys*tem is an a.range-
ment of substances in which
energy or matter flows from
one part to another.

Energy
4, Introduction
B. Physics and Forms
1. Energy is the ability to do
WOrkKe
2. A force is a push or pull on
something it is any influence
that produces motion or
prevents motion.
3. Work is the operation of a
force through distance.
Le Motion is movement; something
moves wher. work is being done.
5. There are various forms of
energy: mechanical, electrical,
light, heat, chemical, rnuclear,

142:

A) Teaching Methods
B) Learning Activities

A) Lecture, Demonstration,
Suggestion, Explanation,
Discussion
1. Inductive and deductive

methodse
2. Learning Packet
{teacher prepared)

B} Observation of weather and
earth rotation.

A) lecture, Demonstration,
Discussion, Oral Quisz
1. Interrelationships
2, Properties of matter.
3. Learning Packet
(teacher prepared)

B) Survey of cnergy of the home
and comnuni.ty.
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A) Printed

B} Audio Visual
Resources C) Peopl«

D) Places

Learning Center

A} The Farth's Storv,
Ames and Wyler
Your World in Motion
The Planet Karth

Reference:
Navarra, et. al,
pp. 11, 12, 13

Learning Center

A) Atoms, Energy and Machines,
McCormick
Wonders of Physicg
Enerpy aod Fower, .
Golden Library of Knowledge

Referencet

Navarra, et. al,
pPpe 23, 24, 25

A) Expected Outcome

Evaluation B) Testing Program

A)

B)

A)

B)

1. Interpretation
2, Direct investigation of
plane’. earth

Student

1. What aspect am I interested
in?

2. What do I wart to find out?

3, How will I find out?

4. What are some possible
answers?

5. What are my conclusions?

Teacher

1, Accuracy of observations,

2. Skills in experimentation.

3. Competency in recording data.

4. Identification of hypotheses.,

5e Clarity and accuracy in
stating conclusions.

6. Note capacity for self-
evalvation.

Practical uses of energy.

Student
(See evaluation this guide
UInterpretation'')

Teacher

1, Skills in experimentaticn,

2. Note judgments in interpreting
data.

3. Accurazy of observations.

Sm 60

143..



Concepts

C. Moving or Stored

1. Kinetic energy is energy of
motinne

2. Potential energy is stored
energys

D+ Flow of Energy

1. Energy iy constantly flowing
from onz point on the earth to
cnother point,

2. The flow of energy brings about
changes ot the earth and in the
ea.rth-

3. Energy flows by means of
conduction, convection, ard
radiation.

L4+ Heat moves naturally from a hot
objecl to a cold object.

The Sun
A. Introduction
B. An Ordinary Star
1. The sun is a hot ball of gas.

2. The sun is a medium sized star.

3« The sun is in motion; it
travels through space and
rotates on its axis.

G« Regions of the Sun

1. The surface of the sun is
known as the photosphere.

2. The sun has an '"atmosphere"
consisting of the chromosphere
and the corona,

3. A connective zone and a
radiative zone ars: found
within the interior of the sun.

4+ The sun has a core consisting
of hot, dense gases; the core
is the source cf most of the
sun's energye.

5+ Sunspots can be seen on the

surface of the sun; the sunspots

provide evidence of the sun's
rotation.

144

A) Teaching Methods
B) Learning Activities

A) Zecture, Demonstration,
Class Discussion, Illustra-
tion, Review
1. Density
2. Chromosphere, photosphere,
ani the core of the sune
3. Learrning Packet
(teacher prepared)

B) Observation of the sun.



A) Printed

B) Audio Visual A) Expected Outcome
Resources C) People Evalvation B) Testing Program
D) Places
learning Center A) Sunspot activity

A) Sun and Its Family
The Sun; _Star NumberQne
Wimmer, Crowell, 1964 B) Student
(See evaluation this guide
"Tnterpretation’)

Teacher
1, Skills in experimentation.
2. Accuracy of observations.
3, Judgments in interpreting.
B) Reference:
Navarra, ete al.
pp. 38, 39

S m 62




A) Teaching Methods
Concepts B) Learning Activities

D. Fusion and Energy

1., Nuclear fusion gives rise to
the sun's energy.

2., Hydrogen nuclei in the core of
the sun fuse into helium
nuclei,

E. The Sun's Future

The Earth Sciences

A. Introduction A) Lecture, Demonstration,
B. Matter and Furts Student Suggestions,
le The earih consists of three I)1lustration, Review
main parts = the lithosprere, l. Lithosphere, hydrosphere
hydrosphere, and atmosphere. and atmosphere.
2+ The lithosphere is solid; 2. Various branches of earth
the hydrosphere liquid; science,
the atmosphere gaseous. 3., Learning Packet
Ce Sciences of Earth Sciences (teacher prepared)

l. The earth scientist applies
several disciplines to his

investigation of the earth. B} 1. Observation of identifying
2, Among the various earth features of the earth

sciences are the geosciences, sciences,

oceanography, and solar-system

astronomy.

D. Interacting Spheres

1. The lithosphere, hydrosphere,
and atmosphere react and
interact with one another.

2, The exchange of energy between
parts of the carth occurs
within special zones known as
interfacese.

E. Interdisciplinary Science

1. Earth science is an inter-
disciplinary sciencee.

2. The earth sciences deal largely
with objects and forms that
can readjly be.cbserveds
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A) Printeg

-~ B) Audie Visual A) Expected Outcome
{ Resources C) Peofle Evaluation B) Testing Program
D) Pleces
learning Center A) Scope of earth sciences.

A) The Earth's Story,
/mes and Wiler
B) Student
(See evaluation this guide
"Interpretation®)

Teacher
Reference: 1. Accuracy of observation,
Navarra, et,_al. 2+ Ability in forrulating
ppa 53 54, 55 pertinent data.

3.« Appraise the student®s
efforts to convey what he
has learned to others;
assess the skills of
comminication.
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Concepts

The Earth in Motion
A, Introduction
B. Energy of Motion
1. The snlar system possesses

kinetic energy.

2. The earth®s orbit around the

sun is an ellipse.

3+ Kepler's laws of planetary

b

motion explain the motions of
the planets.

The angular momentum of the
earth in orbit is constant.

€, Hotation of the Earth

1,
2.
3.

La

The earth rotates in a wust-
to-east direction; it spins

in a counterclockwise directions

The earth®s axis is inclined
with respect to the plans of
its orbit,

The sidereal day is measured
in reference to a star; the
solar day is measured in
reference to the sun.

The earth®s speed of rotation
can be measured according to
angular velocity and also
according to linear velocity.

D, The Circular Path

1,

2.

3.

Inertia is the tendency of an
object in motion to remain in
motion,

Centripetal force tends to pull
a moving object toward a center

of rotation.
Inertia keeps the earth in
motion}

in its revolution around the
sun,

E, Gravity and Mass

1.

2. Gravity pulls things toward the

3.

ERIC

IToxt Provided by ERI

Each body of matter is
attracted to every other body
in the universe; this force
is gravitation.

center of the earth.
Acceleration of gravity is

32 feet per second per second.

148

centripetal forece pulls
it into a nearly circular path

A) Teaching Methods
B) Learning Activities

A) Review Concepts, Discussion,
Demonstrate, Experimentation

1,

-
3.

é.

Qe

Kepler?s three laws of
planetary motion.

Tiltirg of the earth's axis.
Angular velocity and

] inear velocity.

Iniversal law of gravitation.
lecarning Packet

(teacher prepared)

B) Cbeervation of planetary
mot.ion.
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A) Printed

5 B) Audio Visual A) Expected Outcome
\ - Resources C) People Evaluation B) Testing Program
D) Places
Learning Center A} Tracking the stars photographically.
A) Stars

The Stars, Adler
B) Student
(See evalustion this guide
"Interpretation')

References Teacher

Navarra, et al. 1, Purpose of the investigation,

PPs 74, 75, 76 2. Judgments i1 interpreting
datae.

3. Competency irn recording data.
4. Assess the verification of
findings.

Sm 66

149



A) Teaching Methods
Concepts B) learning Activities

Energy Balance
Between Earth and Sun

A, Introduction A) Review, Lecture, Demonstration
B, Electromagnietic Radiation 1., Absorption of solar radiation,
1. Solar energy radiates outward 2, lomosphere and heterospheres
fcom the sun, 3. learning Packet
2. The Sun's energy reaches the (teacher prepared)

earth in the form of electro-
magnetic radiation.

3+ The electromagnetic spectrunm B) Observation and expsrimentation
is made up of various forms of the electromagnetic spectrum.
of radiation.

C. Energy and Atmosphere

1. Solar radiation passes through
the atmosphere before it
reaches the svrface of the earth.

2. Earth scientists can neasure the
amount of solar radiation
reaching the earth.

D, Structure of the Atmosphere

1. The atmosphere is a mixture of
games consisting chiefly of
nitrogen.

2. The atmosphere is divided into
two main zones: the homosphere
and the heterosphere.

E, Throug: the Atmosphere

1. Within the atmosphere there are
areas with special characteris-
tics?! the ionosphere, and the
ozone layer,

2. Free electrons set up an
electric current within the
ionosphere.

3. Atoms within the ionsphere
undergo ionizationy that is,
they lose: electrons and becoms
poesitively chargeds
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A)} Printed

B) Audio Visual
Resources C) People

D) Placcs

Reference:
Navarra, gts al.
PPe 92, 93

1

o

A) Expected Outcome
Evaluation B) Testing Program

A} Bxperimental absorption and

radiation of heat energy.

B) Student
(See evaluation “his guide
"Interpretation™)

Teacher

1, Cbserve the student's skills

in experimentation,

2. Note judgments in interpreting

data.
3+ Note the accuracy of
observations.

4o Assess competency in recording

data.

1 ..
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A) Teaching Methods
Concepts B) Learning Activities

F. Earth?s Heat Energy

1, Solar radiation reaching the
earth is absorbed and trans-
formed into heat energy.

2. The earth radiates heat energy
back into the lower atmosrhere.

3. Water vapor and carbon dioxide
within the lower atmosphere
trap the heat waves radiating
from the earth. This is the
greenhouse effect.

G. Outgoing Energy

1. The earth gives off the amount
of heat which it absorbs.

2. Everything having a temperature
above absolute zero radiates
energy.

3. The earth's planetary tempera-
ture (~9.4° F) enables it to
give off as much radiation as
it receives.

The Energy Exchange

A. Introduction A) Lecture, Demonstration,
B. Energy and Latitude Discussion

1. Solar radiation heats the 1, Latitude, seasons and
surface of ther earth unequally. rotatiocn.

2. Air circulation and the 2. Parallels, meridians,
circulation of ocean water small circiles, and great
bring about a transfer of heat circles,
between the equatorial belt 3. learning Packet
and the arctic regions, (teacher prepared)

C. Energy Exchange and Seasons
1. Two conditions influence the

amount of solar radiation B) 1, Experirent

falling upon the earth: 2. Graphs

(1) the angle between the 3. Interpretation

surface and the sun's rays; 4+ Duplication of diagrams

(2) the length of time the
surface is exposed to the sun's
rays.

2, Half of the earth's surface
lies in the sun's rays; half
of the surface lies in the
shadow.
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R A) Printed
(>; B} Audio Visual
: Resources C) People
D) Places

Reference:
Navarra, ets al.
pp. 105, 107, 108

A) Expected Outcome
Evaluation B) Testing Progran

A) Atmospheric effects on solar

radiation

B) Student -

(See evalvation this guide

"Mnterpretation®)

Teacher

1., Observe the studen.'s skills

in experimentation.
2. Assess competency in

recording and interpreting

data.
3. Ability in formulating
pertinent datea.
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Concepts

3.

be

5

The circle of illumination is
the dividing line tetween the
sunlit portion of the earth
and the darkened side of the
earth.

The circle of illumination
passes through the poles of
the earth twice during a years
(1) at the vernal equinox and
(2) at the autumnal equinox.
Twice during a year the sun
seems to change its direction
in its north~to=south movement:
(1) at the winter solstice and
(2) at the summer solstice.

As the earth revolves, first
the Northern Hemisphere and
then the Southern Hemisphere
i3 tilted toward the sun.

D, Earth's Rotation

1.

24

3.

There !3 a daily variation in
the amount of energy reaching
the earth and in the amount
leaving the earth,

The daily cycle of solar ~nergy
changes through the seasons.
Rotation sets up the cycle of
incoming and outgoing energy.

The Solar Wind
A, Introduction
R, Solar Plasma

1.

3.

folar plasma is a cloud of gasj
it is an extension of the sun's
ccronas

Like all plasma, solar plasma
consists of free electrons and
positive ions.

The electrons and hydrogen ions
which make up sclar flares °
come togetlier to forit an ion
cloud; this clouwi is plesme.

A) Teaching Methods
B) Learning Activities

A)

B)

Suggestion, liscussion,
Lecture, Investigation,
Demonstration, Problemn-
Solving
1. Solar wind
2. Photosphere, sunspots and
solar prominences
3. Orsted's experiment
4+ Learning Packet
(teacher prepared)

1, Bxperirent
2. labeling
3+ Observation
be Outline
5. Hap reading
6. Use of compass
Sm7l
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A) Printed

( ! B) Audio Visual A) Expected Outconme
Resources C) People Evsluation B) Testing Progran
D) Places
Reference: A) Magnetic declination
Navarra, gt, al.
pp. 121, 122 B) Student

(See evaluation this guide
*Mnterpretation’)

Teacher

1. Skills in experimentation,

2. Competency in recording data,

3. Accuracy of observation,

L4e Judgment: in interpreting
data,

5. Manirulation of equipment.
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Concepts

C.

E.

The Magnetic Earth

1, The solai' wind is a steady flow
of plasma moving outward from
the sun toward outer space.

2+ The solar wind is closely
associated with the suufs
corona; it flows within the
corona,

3. Compared with the speed of
electromagnetic radiation, the
solar wind moves slowly through
spaces

The Outrr Field

1, Magnetic lines of force extend
from the earth in great loops
to form & pattern similar to
the lines of force around a
dipole magnet.

2. The solar wind exerts pressure
on the earth's magnetic lines
of force, creating a distortion
in the doughnut-shaped pattern
which the lines of force
normally would form.

3+ Solar plasma forms a sharp
outer boundary which surrounds
the earth's magnetic field;
this boundary, the magnetopause,
enclosed the magnetosphere,

4. The magnetosphere is a region
of trapped particles,

5, The Van Allen radiation belts
lie within the magnetosphere.

Aurora Borealis

1, Scientists believe the electrons
and protons of the outer
Van Allen radjation belt give
rise to the auroras.

2, Electrons and protons of the
Van Allen radiation belt strike
gas molecules in the ionosphere;
with this collision, the
molecules emit the light which
produces the auroras.

A) Teaching Methods
E) Learning Activities
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A) Printed

{f B) Audio Visual A) Expected Ouicome
: Resources C) People Evaluation B) Testing Projram
D) Places
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A) Teaching Methods
Concepts B) learning Activities

The E.ergy of Impacts

4, Introduction A} Discussion, Demonstration
B, Asteroids 1., The solar system
1. An asteroid is a small planet 2. Asteryids
revolving around the sun 3. Meteoroids
between Mars and Jupiter. 4+ Comets
2« Astronomers have photographed 5. Learning Packets
at least 40,000 asteroids. (teacher prepared)

3. Asteroids possibly are the
fragments of a'full-sizéd planet
which disintegrated. B) 1. Experiment with eclipses.

C. Meteoroids 2. Observation of the moon.
ls. A meteoroid is a particle of
matter moving through space.

2., A meteor is a meteoroid that
enters the atmosphere.

3+« A meteor which strikes tne
ground is known as a meteorite.

4. Meteoroids sometimes enter the
atmosphere in great numbers
and give rise to a meteor
shower.

5« Large meteorites form meteorite
craters when they hit the
ground with tremendous force.

D, Comets

1. An object which travels in an
orbit around a planet is a
moon, or a satellite.

2« Al the planets except Mercury,
Venus, and Pluto have satellites.

3. All but six of the planets?
moons revolve in a counter-
clockwise directiony six
revolve in retrograde, or
backward, orbitse.

he A comet is a luminous object
which revolves around the sun
in a wide orbit; it consists
of a '"head," and a long
streaming "tail.'

5¢ A comet is made up of dust
particles and gaseous matter;
it has low density.
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A) Printed

B) Audio Visual
Resources C) People

D) Places

Learning Center
A) Moon
The_Morn, Binder,
Golden .abrary of Knowledge

Reference:
Navarra, gt._sl.
pp. 136, 137, 138, 139

159

AN

R

A) Expected Out-ome

Evaluation B) Testing Progra:

A) Movements of the moon.

B) Studant

(See evaluation this guide
Interpretation®)

Teacher

1. Accuracy of observations.,

2, Skills in experimentation.

3. Appraise the student’s
efforts to convey what he
has learned to others;
assess the skills of
communication.
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Concepts

E. The Earth's Moon

1. The mcon is a huge ball of rocke

2+ The moon rotates on its axis
and revolves around the earth
in an elliptical orbit.

3. The moon shows up in phases as
it revolves around the earth.

4s A lunar eclipse occurs when
the earth®s shadow falls upon
the moon,

5« Only one side of the moon is
visible from the earth because
the moont's rotation is in step
with its revolution.

s The Moon's Surface

1y The energy of impacts has
nelped to shape the surface of
the moon,

2+ The woon has an irregular
surface consisting of plains,
mountains, and craters.

The Stars, Energy Systems Like
Our Own

A. Introducticn

B, Finding Qut

1. An astronomer learns about a
star by analyzing its radiated
energy.

2. The light of a star enables an
.stronomer to determine its
location,

3. An astronomer observes the
direction of a star's beam;
he measures the star's bright=-
nessy he analyzes its spectrum.

C. Directions and Distances

1. All stars have a position in
the celestial sphere,

2, An astronomer can measure the
distance of a star by means of
triangulation,

3. The parallax effect enables an
astronomer to measure distance
of a star.

160

4) Teaching Methods
B) Learning Activities

h) Review, Suggestion,
Demonstration
l. The astronomers
2+ Charting the sky.
3. Various types of telescopes.
L. Learning Packet
(teacher prepared)

B) Observation of constellationss
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A) Printed

B) Audio Visuzl
Resources C) People

D) Places

Learning Center
A) Plonets, Stars,_and Space,
Cliamberlain and Nicholson

Stars

B) Planetariun and Star Charts

Referencet

Navarra, et. al.
pp. 151, 152, 153

161

A) Expected Outcome

Evaluation B) Testing Program

A)

B)

Locating constellations,
Conceptualization of an energy
systems

Students
(See evaluation this guide
"Interpretation'’)

Teachers

1. Accuracy of observation.

2, Skills in axperimentation.

3. Ability in formulating
pertinent data.

Sm78



i) Teaching Methods
Concepte B) Learning Activities

D, Brightness of Stars

1. The apparent brightness of a
star is called its magnitude.

2, Scientists have worked cut a
scale of magnitude; this
scale renvesents a system for
classifying stars according to
their magnitude.

3. luminosity, or actuazl bright-
ness, is the light output of
a star.

E. Mass and Luninosity

1. The quantity of matter in a
star is its mass.

2. The greater the mass, the
greater is the luminosity of
a >tar.

F. The Radiation Spectrur

1. The spectroscope is the
astronomerts tool for anazlyzing
starlight.

2+ A1l absorption spectrum reveals
the make-up of a star.

3. The Doppler effect reveals the
direction of a star’s motion.

L. Having different temperatures,
stars have different colors.

G. A Star's Life Cycle

1, A diffused cloud of cold gases
and cold dust gives birth to
a star.

2, As the temperature of a star
rises, hydrogen atoms tegin to
fuse into helium.

2, A star eventually loses its
energy; it becores a cold,
burned=-out object in space.

4+ The life cycle of a star spans
billions of years.

He Our Galaxy and Others

1. The solar system (incluvding
the earth) lies within an
assenbly of stars known as
Our Galaxy.

2. There are many galaxies in
Space.

Sm7¢
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A) Printed

(" B) Audio Visual A) Expected Outcome
Resources C) People Evaluation B) Testing Program
D} Places

B

S m 80
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Concepts

Energy Exchanges By Atmospheric
Circulation
A, Introduction
B. Wi’nd
1, The atmosphere presses down

upon the surface of the earth;
it has pressure,.

2. Uind is moving air; differ-

3.

ences in air pressure cause
winds to blow.

Air moves as wind from regions
of high pressure toward
regions of low pressure,

C. Convection

1.

2.

3.

Lo
D

Convection is the vertical
novement of currents,
Convective circulation occurs
within the atmospliere when
cold air moves in to replaca
rising warm aire.

A pocket of warm air creates

a center of low pressure,

or a lows a region of cold
air creates a center of high
pressvre, or a high.

The nressire-gradient force is
the driving foree of all winds.
Local winds such as sea breezes
and Jand breezes are exanples
of convective circulation.

D. Planetary Circulation

1.

2.

The planetary circulation of
the atrosphere is broken up
into a pattern of wind belts.
The Coriolis effect influences
the pattern of general
circulation.

3. A band of fast westerly winds

ERIC

Aruitoxt provided by Eic:

sweeps through the atmosphere
at altitudes above 20,000 feet;
this band is known as the jet
strean,

164

A) Teaching Methods
B) Learning Activities

A) Introdnctory Lecture,
Demonstration, Review
1, The barometer
2+ Westher bureau maps.
3+ Learning Packet
{teacher prepared)

P) Inter:ret maps,
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A) Printed

B) Audic Visual
Resources C) People

D) Places

Learning Center
A) The Way of the Weather, Spar
Weather

Reference:
Navarra, et._ al.
pp. 171, 172, 173

}
(op

A} Expected Outcome
Evaluation B) Testing Program

A) 1. Inductive reasoning
2. Charting the wind,

B) Student
(See evaluation this guide
"Interpretation™)

Teacher

1. Skills in experimentation.

2, Judgments in interpreting
data.
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Concepts

Exchanges of Heat Energy
on Land and Sea
A. Introduction

B.

C,

1.

24

3.

There are various kinds of
thermoneters.

The meteorologist uses a
liquid=in=-glass thermcmeter to
measure air temperature,

The commonly used temperature
scales are the Fahrenheit

scale and the centigrade scale.

Land and Water

1.,

24

3.

b
5e

Land surfaces tend to heat
more rapidly and reach higher
terperatures than do water
surfaces.,

Land surfaces tend to cool
more rapidly and reach lower
temperatures than do water
surfacess

Temperatures vary only slightly
from day to night in coastal
regionsy there is a marked
difference between daytime
temperatures and nighttime
temperatures in inland regions.,
Water has a high specific heat.
Evaporation is a cooling
process.

Cycles and Temperature

1.

2

3

b

There are seasonal variations
in the amount of solar energy
which the earth receives.,

In winter, solar energy is low;
in summer, it is high.

The earth radiates most of the
heat it receives from the sun
back into the atmospheres

A process known as conduction
carries sorme of the earth's
incoming heat slowly downward
into the lower layers of soil.
There are seasonal temperature
cycles in lakus and oceansj
daily differences are very
small.

166

A)
B)

B)

Teaching Methods T
Learning Activities

Lecture, Display, Demonstration
1., Thermometers
2, Variation of temperatures.
3. Learning Packet

(teacter prepared)

1. Summarize data
2. Comparisons

m €3
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A) Printed

B) Audio Visual
Resources C) People

D) Places

Reference:
Navarra, gt. al.
pp. 184, 185, 186

A

A) FExpected Outcome

Evaluatior B) Testing Progcam

A) Terperature; variation in a
fresh=water bodye.

B) Student
(See evaluation this guide
"Interpretation®)

Teacher

1.
2.
3
Le

Clarity and accuracy in stating
conclusions,

Assess the verification of
findings.

Application of findings to
appropriate situations,

Ability to predict in terms

of other pertinent preoblems.
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Concepts

Fnergy Exchanges Through
Atmospheric Moisture

A. Introduction

B. Changes of State

1. As matter, water can change
in state: it can be a solid,
a gas, or a liquid.

2. Evaporation is a cooling
process; the liberation of
heat accompanies condensation.

3, Freezing is the change of a
liquid to the solid stats.
This change causes heat to be
given off,

4+ Melting is the change of a
solid into a liquid.

5. Sublimation is the changs of
a solid directly into a zas;
it is also the change of a
gas directly into a solid.

C. Measuring Water Vapor

1. Vapor pressure contributes to
the pressure of the air,

2. The amount of water vapor hreld
by the air is its humidity.

3. Water condenses out of the air
when the dew point is reached.

163

A) Teaching Methods
B) Learning Activities

A) Discussion, Suggestion

1. Evaporation, condensation,
freezing, melting and
sublimation,

2. Graphs of relative humidity.

3+ Cloud nomenclature.

L. Learning Packet
{teacher prepared)

B) Graphing
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A) Printed

B) Audio Visual
Resources C) People

D) Places

Learning Center

A) The Way _of the Weather, Spar

Reference:
Navarra, et, al.
pp. 199, 200

169

A) Expected Outcome
Evaluation B} Testing Program

A) Charting the clouds

B) S:udent
(Yee evaluation this guide
"Interpretation)

Teacher

1, Ability in formulating
pertinent data,

2, Verificetion of findings,
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A) Teaching Methods
Conczpts B) learning Activities

Energy Releases in the Atmospliere

A. Introduetisn &) Involvement, Discussion, Review
B« Air Masses 1., Meteorologist
1, An air mass is a large body 2. Records of movement of air
of air spreading across a masses
vast area of the earth's 3, Adiabatic cooling
svrface., L+ Weather fronts
2+ An air mass takes on the basic 5. Learning Packet
characteristics of its source (teacher prepared)

region; for example, air

which accumulates over the

arctic becomes extremely cold. B) Interpret Graphs

3. Air masses are classified
according to the regions in
which they are formed.

L+ There are four basic types of
air masses: arctic, polar,
tropical, equatorials

C. Adiabatic Temperature Changes

1. Adiatatic cooling is the
cooling of a gas brought about
by a change in pressure;
the release of pressure cools
8 gas.

2. A sinking or rising of large
air masses is the principal
cause of a chaige in terper-
ature.

3. Air cools when it rises; it
warms when it sinks.

4« The relative humidity
automatically increases as
the ajir temperature decreases.

5« Water vapor in the air begins
to condense when the air
reaches its dewe-point tempera-
ture.

D, Weather Fronts

1, A cold front develops when a
cold air mass invades a region
occupied by a warm air mass.

2, A warm front develops when a
warm air mass noves into a
region occupied by a cold air
MasSSse

3« An occluded front forms ithen
a warm front is cut off fron
contact with the ground. Sm 87
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A) Printed

{" B) Audio Visual A) Fxpected Outcome
Resources G) People Evaluation B) Testing Program
D) Piaces
Learning Center A) The behavior of « cyclonic
A) The Wsy nf the Weather, Spar storm.
Jhe Yorld of Weather, SRA
Exploring the Weather, B) Student
Gallant, Garden City, 1957 (See evaluation thiz guide
Junior Science Book of Rain, "Interpretation’)
Sleet and_Srow,
Larrick; Garrard “ress, 1961 Teacher

1, Ability in formulating
pertinent data.
2. Application of findings to
appropriate situations.
3. Willingness to check results
Reference: against the findings of
Navarra, et. gl. reliable authorities.
pp. 210, <11

Sm g8
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A) Teaching Methods
Concepts B) learning Activities

E. Cyclones and Storms
1. A low is a center of low
barometric pressure; a high
is a center of high barometric
pressure,
2« A low is known to the weather-
man as a cyclone.

" 3. A tornado is a very small but
particularly destructive and
violent cyclone.

h4s The tropical cyclone is large,
violent, and destructive;
such a cyclone is known as a
hurrican in the West Indies
and as a typhoon in the
western Pacific.

Energy Exchanges Within the Qceans
A, Introduction

B. Make Up of Sea Water A) Explanatior, Discussion,
1. The water of the ocean is a Student Rescurces
solution of dissolved salts; 1. Properties of the sea.
it is brine, 2. Visualization of a wave.
2. Flowing rivers carry saits 3., Learning Packet
from the land into the ocean. {teacher prepared)

3., Water that evaporates from the
ocean leaves the salts behind,
C. Physical Properties B) Ocean maping by use of pilot
1., Salinity is the weight of charts.
dissolved solids in sea water
compared with the weight of
the water itself} salinity
is a ratio,
2. Surface water tends to be
warmer than the water at the
bottom of the oceans in the
Llow latitudes and middle
latitudes.
3., The density of sea water is
greater than the density of
fresh waters
L. Water pressure increaces in
direct proportion tc the depth.

S mn 89
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A) Printed

B) Audio Visual A) Expected Outcore
Resources C) People Evaluation B) Testing Program
D) Places
Learning Center A) Waves and wind action

A) The Czean Laboratory, Spilihaus
Waves, Bixby

B) Student
(See evaluation this guide
“Interpretation')

Teacher
Reference: 1. Competency in recording data.
Navarra, gt, al. 2. Access the verification of
PPs 223, 224 findings.

Sm 20
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A) Teaching Methods
Concepts B) Learning Activities

D. Waves and Wind
1. Winds product .cean waves
classified as progiessive
waves; one wave follows
another.

2. The principal parts of a wave
are the crest and the trough.
The still=water level exists
when there are no waves.

3. The pressure of wind has a
direct bearing on the build-up
of a wave,

Ee« Ocean Currents
1. An ocean current is any flow

of water within the ocean.

2, There are two principal causes
of ocean currents: wind and
urequal water densi:les.

3. Ocean currents flow as gyres
in both the Atlantic Ocean
and the Pacific Gcean.

Energy Expended at the Land-
Atmosphere Interface ’
A+ Introduvction A) Discussion, Suggestion, Review

B. Weathering 1. Geomorphology
1. Weathering is a geologic 2. Geometry of rock disinte-
process in which sediment gration
becomes available for trans- 3. Learning Packet
portation by wind and streamse (teacher prepared)

2. Both mechanical operations and
cnemical reactions cause
weathering, B) Investigating weathering
3. The weathering and breaking up
of rocks is accompanied by
mass wasbting.
C, Soil Forming Process
1, Soil forms a thir layer over
the land surfece of the earth.
2. Various processes (binlogical,
chemical, physical) go into
the making of soil,
3. Many soils show horizontal
layers which show up in an
arrangement known as a soil
profile.
San 9l
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A) Printed

j? B) Audio Visual A) Expected Outcome
Resources C) People Evaluetion B) Testing Program
D) Places
Reference: A} Rock weathering
Navarra, et. al.
PPe 242, 243
B) Student

{See evaluation this guide
"Tnterpretation')

Teacher

Access the application of
findings to appropriate
situations.
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A) Teaching Methods
Concepts B) Learning Activities

The Energy of Flowing Water
A+ Introduction A) Explanation, Demonstration,

B. The Hydrological Cycle Discussion
1. Water constantly is leaving 1, Hydrologist
the oceans and returning to 2. Water cycle
the oceans in a process known 3. loads and stream transport
as the hydrologic cycle. L« Learning Packet
2. idydrologists measure both the (teacher prepared)

rainfall intensity and the
runoff of water,

3. Soil erosion is the removal B} 1. Reading
of soil; the flow of water 2. Topographical maps
causes soil erosion.

L+ The concentrated flow of water
carves out a stream channel.

5. At its source a stream
possesses potential energy;
the potential energy is trans-
formerd into kinetic erergy as
the stream flows,

C. The Work of Streams

1l. Streanm erosion is the progres=-
sive removal of material from
the surfaces of a stream
channel.

2¢ Streams transport materials by
means of traction, suspension,
and solution,

3. The amovnt of sediment which
moves past a fixed cross
section of a stream is known
as the solid load; the load
is giten i1 2 unit of time,
suun od Lons per day.

4» Streams perform thrce closely
related forms of geologincl
work: erosion, transportation,
deposition.

Ds Stream Developnent
1. A stream begins to form when

surface runo’t “211s 1 lo a
drainage systeq.
2. The developrient -~ ¢ ctream

glves rise to #-tere, 2liuvial
valleys, and rock [X:ps5e
3. A stream ie graded i .cn {he
entering sedinient matches the
stream's capacity to carry the Sn a1
Q sediment,
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d

4) Printed

B) Audio Visual
Resources C) People

D) Places

Learning Center

A) Rivers Wnat They Do,
Crosby & Lariick

Reference?

Navarra, ebs_al.
PP 2583 259

177

A} Expected Outcome
Evaluation B} Testing Program

A) The content of stream water

B) Student
{See evaluation thig guide
"Tnterpretation)

Teacher

Appraise the student¥s effort
to convey what he has learned
to others; assess the skills
of ccmrunication.
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Concepts

E.

Water Underground

1. Water collects beneath the sur-
face of the earth; this water
is knowm as ground water.: = <

2. The upper surface of the
ground-water zone is the water
table .

3. Ground water moves beneath the
surface of the earth, but there
is much resistance to this
movement..

Work of Glacial Ice upon the Lands

A,

B,

C.

How Glaciers Form

1. Glaciers can form only when
falling snow accumulates
faster than it melts or
evaporates,

2+ A mass of snow becomes greatly
compacted when covered by new
snow layers.

3« Heavily compacted snow ¢ventual-
ly beomes glacial ices

Classification and Movement

1. There are two kinds of glaciers:
a valley glacier and a
continental glacier,

2. A valley glacier is divided
into two parts: the zone of
accumulation and the sone of
ablation,

3« Glaciers move slowly; the
center portion of a glacier
moves faster than the edges.

Erosion by Glaciers

1. A glacier is an energy system
which does geologic works

2« A glacier causes the erosion
of so0il and rocks as it travels;
it carves out landforms.

3 Teaching Methods
Learning Activities

A+ Students work independently -

Demonstraticn

Discussion

1. Pressure and compaction

2« Valley and continental glaciers

3. Lateral ard terminal morains

4. Learning Packet (teacher
prepared)

B, Observations and experimentation
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L) Printed

B) Audio Visual
Resgurces C) People

D) Places

Reference:
Navarra, gt._als
ppe 258,859

Learning Center
A) Printed
Icebergs and Glacier
Iauber. Garrard, 1961

Reference:
Navarra, et, ale
pp. 271,272

179

A) Expected Outcome
Ivaluation B) Testing Program

A) Progressive changes in snow
E) Student
{See evaluation this guide
"Interpretation'’)

Teacher

1. Willingness to check reonlts
against the findings of 1reliahir
sSouUrces.

2, Acenracy of nhsevvations
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Concepts

Work c¢f Waves and Tides upon the
Shore
A, The Surf Zone

1. Breakers and surf carve out
landforms on the shores cf the
ocean.

2. Waves roll over abrasion plat-
forms and pound agiinst marine
cliffs; with this action, the
waves shape and reshape a
shoreline.

3. A beach is an accumulation of
sand, gravel, or cobbles in
the zone of breakers and surf;
it is a depositional landform.

B. Coast Line Development

1. A coast line develops into an
embayed coast when ocean water
submerges a coast having many
divides and stream valleys..

2. Various geological processes

cause the development of simple

gently sloping coast lines.
C. Wave Refraction

1. Wave refraction is a change in

the direction in which a wave
is traveling.
2+ Wave refraction tends to
straighten the shoreline.
D. Tidal Energy
1. Ocear tides cause currents to

flow in the shallow shore zone;
these currents perform geologic

wWorke

2+ The earthe=moon pair revolves
around a common center of
gravity.

3. The tides are caused by the
tide-raising force. The gravi=-
tational force of the moon is
strongecr than the centrifugal
force of the earth-moon pair.
This difference in forces is
the tidal-raisiry force.

A) Teaching Methods
B) Learning Activities

A) Description, Demonstration
Review Discussicn, Explanation
1. Ocean waves
2, Marine cliffs, shingle beach
and picket beaches
3. Tidal currents
L+ Learning packet (teacher pre-
pared)
B) Reading
Observation
Analyze
Experiment
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A} Printed
B) Audio Visual
Resources C) People
: D) Places

Learning Center
A) The Ocean lLaboratory, Spilhaus
Waves, Bixbvy
Oceanography
Let's Fuplore the Shore
The Rise and Fall of the Seas; The
Story_of the Tides, Brindze.
Harcourt, 1964
The Sea Around Us, Carson. Oxford,
1961

Reference:

Navarra, et. al.
pp. 287,288

181

A) Expected Outcoma
Evaluation B) Testing Program

A) Student should be able to cescribe
beach erosion
B) Student
(See evaluation this guide
"Interpretation®)

Teacher
1, Accuracy of observations
2. Observe the students skills in
experimentation
3. Assess the application of findings
to appropriate situations
he Assess the verification of
findings
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A) Teaching Methods
Conc:pts B) Learning Activities

E. Tidal Currents

1. As the tide rises, a fiow of
water toward the land produces
a flood current; a falling
tide gives rise to an ebb cur=
rent, which is a flow of water
away from the land.

2. The tidal currents function as
an energy gystem working in
conjunction with the energy
system of breaking waves.

F. Tidal Deposits

1. Sand deposited by waves builds
up into a barrier beach along
some coast lines.,

2. Salt marshes form within the
bays and lagoons protected by
barrier beaches and baymouth
bars,

Work of Winds upon the Tands

A. Wini Erosion and Dust Storms A) Explanation, Overview, Suggestion
1. Wind causes erosionj i* carries l. Wind erosion ard its hazards
away particles of clay, silt, 2. Louss deposits
and sand. 3. Learning packets (teacher
2. The lifting of small particles prepared)
is a type of wind erosion B) Maps of loess deposits
known as deflation. Reading
3. Sand~blast action is a type of Outline
erodion in which the wind picks Observation

up hard mineral grains and
drives them agua.nst rock sur-
faces; this action carves out
notches and hollows at the bases
of cliffs.

S m 99
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A) Printed

¢

B) Audie Visual A) Expected Outcome
Rescurces C) People Evaluation B) Testing Progranm

D) Places
Learning Center A) Lloess and its properties
A) Storms, Adler, John Day, 1963 B) Student

The Wav_of the Weather, Spar. (See evaluation this guide
Creative Ed. Soc., 1967 "Interpretation')
Teacher
1. Assess competency in recording
data

2. Appraise students efforts to
corivey what he has learned

3. Assess &biiity in formulating
pertinent data

L« Accuracy of ohservations

S m 100
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A) Teaching Methods
Concepts ‘ B) Learning Activities

Bs lLoess

1. Thick deposits of dust have .
accumulated as loess in the
North Central States and else-
where in the United States
and in Europe and Asia,
generally in or near glaciated
regions.

2+ The windblown dust which formed
during the Pleistocene Epoch
(the Ice Age) apparently later
developed into loess.

3. Ioess is a layer of subsoil
consisting of a porous,
yellowish sediment.

Cs Transport of Sand

1., Wind serves as a sediment--
sorting agent; it separates
sand from gravel and dust.

2+ A sand drift remains in one
spot; a sand dune often moves
in the direction of the wind.

3. A sand grain hits the ground
and rebounds into the air in
an action known as saltation.

4, Grain impact preduces a slow
forward surface creep of the
sand,

D. Drifts and Dunes

1. The saltation and the surface
creep of loose sand gives rise
to two distinctive landforms,
the sand drift and the sand
dune,

2, The buildup of a sand drift
sometimes is the starting
point of a sand dune.

3+ A sand dune can take many forms,
the simplest is called the
Barchan dune,

Sm 101
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A) Printed

B) Audio Visual
Resources C) People

D)} Places

Reference:
Navarra, et. al.
ppe 300

18

~

A) E>pected Outcome
Evaluation B) Testing Program
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A) Teaching Methods
Concepts B) learning Activities

Energy Systems in the Solid Earth

Rise of Molten Roch in the Earth's

Crust
A, The Solid Earth A) Challenge, Historical Review,
1. The three main parts of the Discussion, Interpretation
earth are the crust, the mantle, 1. Commen igneous rocks
and the core. 2. Volcanism
2« The crust of the earth is thinj B) Interpretation
the mantle lies beneath the Investigation
crust,.

3. A study of earthquake waves has
given geologists information
about the earth’s interior.

&+ The boundary between the crust
and the mantle is known as the
Mohorovicic discontinuity, or
Moho.

5« The core consists of an outer
core and an inner core,

B, Earth®s Internal Heat

1. The radioactive decay of
elements deep within the
interior of the earth generates
heat energy known as radiogenic
heat.

2. Radiogenic heat causes the
earthts interior to be extremely
hot.

3. The earth®s internsl heat rises
to the surface by means of con-
duction; rock serves as the
conductor,

C. Igneous Rock

Y. Igneous rocks are formed when
nagma solidifies.

2. Igneous rocks which solidify
beneath the earth's surface are
known as intrusive ignecus rocksj
those which form above the sur-
face are classed as extrusive
igneous rocks.

3. Among the intrusive igneous
rocks are granatic rocks,
basaltic rocks-
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- A) Printed

B) Audio Visual A)Expected Outcome
ResourcesC) People Evaluation B)Testing Program
D) Flaces
Learning Center A) Igneovs Rocks
A):A Field Guide to Rocks and B) Studenus
Minerals (See evaluation this guide
The Earth's Story, Ames and Wiler "Interpretation™)

Gem Testing
Bocks_and Minerals

Rocks and Minerals; A Guide to Teacher
Familiar Minerals, Gems. Ores, 1. Purpcse of the investigation
and Rocks, Zim, CGolden Press, 2. Total design of the investi=
1957 gation
All About Volecanges and Earth- 3+ Accuracy of observations
uakes, Pough. Random, 1953 . L. Verification of findings
Volcanoes and Earthquakes, Irving. 5. Assegs :the applic¢ation of find~
Knopf, 1962 ings to appropriate situations
Reference:

Navarra, gts ale
pp. 317,318,319
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A} Teaching Methods
Concepts B) Learning Activities

Dy Volcanoces

1. Volecanism is the movement of
magma outward through tubes
and cracks onto the earil®s
surfacee

2+ One example of volcanism is a
volecanic eruption; voleanism
gives rise to a volcano.

3. Volcanism is a nountain-
building process,

Bending and Breaking of the Earthts

Crust
A+ Earthquakes A) Discussion, I1lustration,
1. An earthquake is a trembling of Demonstration
the grouvnd; destructive earth- 1. Elastic~rebound theory
quakes may leave wide, gaping 2, Folding and Faulting
cracks in the ground. 3. Learning packet (teacher
2. A movement of the earthis prepares)
crust known as faulting causes B) Recall
garthquakes, Ohservation of Earthquakes
3. Earthquake waves, or séismic o Experiment
waves, move out in all Compilation of Records
directions.

L« Scientists use an instrument
called the seismograph to
detect séismic waves,

S« Scientists learn about the
interior of the earth by
studying seismic waves.
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= 4) Printed
1 B) Audio Visual
Resources C) People
D) Places

Learning Center

A) The Earth's Story, Ames and Wiler

Birth of an Island, Selsam. 1766
A1l About Volcanoes and Earth-
uakes, Poughe Random, 1953
Volcanoes and Earthquakes, Irvings
Knopf," 1962
Mountains, Goetz. Morrow, 1962

Reference:
Navarra, gt. al.

pp. 332, 333

A) Expected Outcome
Evaluation B) Testing Program

A) Earthquakes
Volcanoes
B) Student
(See evaluation in this guide
"Interpretation’)

Teacher
1. Appraise the studentfs efforts
-to convey what he has learned
to others
2. Accuracy of observation
3. Skills in experimentation
L» Corpetency in recording data

S & 106
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A) Teaching Hethods
Concepts B) Learning Activities

B. Mcuntains

1. Diastrophism has brought about
the buildup of mountains on
the surface of the earth.

2. A broadly curved formation of
mountaing is called a mountain
arce Arcs connected end to
end form chains that nearly
span the earth-~the two major
ones being the circum-Pacific
belt and the Eurasian-
Melanesian telt.

3. Lowlands and trenches on the
ocean floor parallel the
mountain arcs of the continents
in some places, indicating that
a single set of forces raised
the earth's crust along one
line and depresses it along a
parallel line.

4+ The buildup of sediment within
a trough known as a gessyncline
is the first stage in the
development of some mountains.

5. The crust of the earth floats
on the mantle; this floating is
known as isostasy.

C. Mountain-Building Forces

1, Faulting and folding are not
forces in themselves; they are
the result of underlying forces.

2, Heat apparently gives rise to
convection currents within the
earth's interior,

3. The convection currents com=
press the crustj with this
compression, mountains come
into existence,

Sm )07
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{.» A} Printed

B) Audio Visual A) Expected Outcome
Resources C)} People Evaluation B) Testing Program
D) Places
¢
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A) Teaching Methods
Concepts B) Learning Activities

Rifting of Ocean Basins and

Continents :
A, Mapping the Ocean Floor A) Explanation, Suggestion
1. Oceanographers have learned Experimentation
about the ocean floor by means 1, Oceanography
of indirect observation, 2. Learuing packet (teacher
2. The ocean floor has an prepared)
irregular surface very differ- B) Research of Inner Space-the
ent from that of the continents. Oceans
3« The three major divisions of Mapping Underwater

the ocean basins are the con-
tinental margins, the ocean-
basin floors, and the mid-ocean
ridges.

L. Oceanographers obtain samples
of ocean-bottom sediments by
dredging and core sampling.

B. Mid-Ocean Ridge Systen

1« A chain of mountains kmown as
the mid-ocean ridge system lies
beneath the waters of the
Atlantic Ocean, the Pacific
Ocean and the Indian Ocean.

2, Oceanographers believe that
the rise of mantle rock beneath
ihe cceans has produced the
mid-ocean ridge system.

C. The Earth's Continents

1. The oceans and continents
apparently have never changed
places on the face of the earth.

2+ The mid-ocean ridge system
extends into the continents.

3+ Faults in Nevada, Utah, and
southern Oregon have produced
fault-block mountains.
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A) Printed

B) Audio Visual
Resources C} People

D) Places

Ilearning Center

A) The Qcean Laboratory, Spilhaus
Qgeanography
Underwater and Ses Adventure

" References

Navarra, gt. al.

ppe 346, 347

133

A) Expected Cutcome
Evaluation B) Testing Program

A) Mapping the Ocean Floor

B) Student
{See evaluation this guide
"Interpretation®).

Teacher

1. Recording data

2. Interpreting data

3. Formulating pertinent data

4+ Verification of findings

5. Accuracy in stating conclusions
6. Application of findings to

appropriate situations
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Concepts

Energy Systems Throughout Geologic
Time
A+ The Colorado Plateanu

1. The rocks of the Colorado
Plateau span all the eras of
geologic time.

2., Sedimentary rock layers in the
Grand Caryon are arranged from
the bottom to the top in the
order of decreasing age; this
arrangement follows the law of
superposition.

3. Fossils often reveal the age of
a formation in which they are
found.

B. The Geologic Eras

1, Plant and animal 1ife has
existed prominently in three
major divisions of geologic
time; the Paleozoic era, the
Mesozoic era, and the Cenczoic
eras

2. Primitive life first appeared
on earth during Precambrian
time.

Science Fair

194

A) Teaching Methods
B) Learning Activities

A) Explanation, Illustration,
Discussion
1. Grand Canyon, Bryce Canyon,
and Zion Canyon
2, Law of superposition and
principle of continuity
3. Learning packet (teacher
prepared)
B) Reading of Historical Geology
Observation of the Geclogical
Eras .

To provide opportunities for the
pursuit of established interest and
the development of new interest,

To encouvrage individuals to
participate in science and mathe-
matics activities.
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A) Printed

B) Audio Visuzal
Resources C) People

D) Places

Learning Center
A) The Earth's Story, Ames and Wiler
The Fossil Dook
Prehistoric Animals, Epstein.
Anthropologists sdd kihat They Do,
Head
Rocks and What Thev Tell Us, Del
Ray. Whitman Publishing, 1961
Story of Caves, Sterling,
Doubleday, 1936
Good Digeingz, Samachson. Garrett,

1964
Life Through the Ages, Knight.
Knopf, 1946

Prehistoric America, White,
Random, 1951

AJ1l About_Dinosaurs, Andrews.
Random, 1953

Prehistoric Reptiles and Birds,
Aagusta. 1961

Reference:

Navarra, gt. al,
Ppe 357, 358, 359

People:
Various local and area industries
provide scientists who act as

Sudgese

19

A) Expected Outcome
Evaluation B} Testing Program

A) Interpretation of Fossils
B) Student
(See evaluation this guide
iTnterpretation')

Teacher

1, Judgments in interpretation of
data

2. Accuracy of observations

3. Efforts to convey what he has
learned to others

L« Extent of open-mindedness as to
the variety of other possibilities
that might be proposed

Students should show the ability to
work on projects independently.
Students should express an interest
in science activities outside the
school environnment,
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OVERVIEY

Navarra, Zafforoni, Garone

"Life And The Molecule"

The Biological Sciences
Harper & Row, Evanston, I1l., 1966

Perception and Science
Perceiving Things
Life in a Physical World
Substance and Matter
Living Matter
The Living Cell
Cell Organization
Living Things
Classifying Living Things
Protists
Plants
' Animals
The Human Body, A Dissectograph
From Life to Life
Genetics, The Study of Heredity
Enbryology, The Beginning of Life
Chemistry of Living Things
Solutes and Solvents
Solutions in the Body
The Digestion of Foods
The Living Biosphere
Basic Elements of Ecology
The Biotic Community
Biology in Space
Space and Ecology
Life and Survival

196
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Concepts

Life And The Molecule

Perception And Science

Perceiving Things
A, Introduction

1.

2,

Perception is the act of
perceiving, or of becoming
aware of sonething through

the senses.

Some form of energy must be
available if we are to perceive;
energy makes it possible for

us to see, hear, feel; smell,
and taste.

B, The Stimulus of Energy

1.

24

3.

A stimulus is energy that
activates a part of the body.
To perceive, a person first
must make a contact with an
object, a situation, or event;
a stimulus provides this
contact.

A stimulus can come from
outside the body or from
within the body.

C. Detecting Energy

1.

2.

3.

L

O

ERIC

Aruitoxt provided by Eic:

Sense cells and sense organs
detect the energy which
enables us to perceive.

The five basic senses are the
senses of sight, hearing,
smell, taste, and touch;

in all, the human body responds
to more than twenty sensations.
The eye is an important sense
organ; it gives us the sense
of sight,

A combination of stimuli
sharpens our perceptions;

eyes and ears, for example,
often work togethers

197

A) Teaching Methods
B) Learning Activities

A) Discussion, Quiz, Stress,
Experimentation, Review

1,

2.

3.
L«
5e

6.

Perception of a broken~letter
title.

Stress the importance of a
stimulus to the act of
perceivinge.

Call attention to the flag
observatione.

Examine scientific journals
for communications in science.
Call attention to the
thumtnail biography of
Augnst Ferdinand Mobius.
Review the content of this
chapter,

Learning Packet

(teacher prepared)

B)} Record keeping of pertinent
data.

Swmlld
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A) Printed

B) Audio Visual
Resources C) People

D) Places

Learning Center
A) You and Your Brain,
Groch

B) Filmstrips:
Bielab Tachniques

Reference:

Life And The Molecule,
Navarra, et._al.
Harper Row, 1966

pps 19, 20, 21

1938

A) Expected Outcon:

Evaluation B) Testirg Program

A)

B)

1. Perception of each indlvidual
and how science is a way of
perceiving.

2. Properties of the Mobius
Strip

3. bppreciation of the radio
telescope

Student

1, What aspect am T interestod
in?

2. What do I want to find out?

3, How will I f{ind out?

4. What are some possible
answers?

5. What are my conclusions?

Teacher

1, Assess the ability to record
data

2., Note caparity for self=-
evaluation

3., Observe cpproach to
experiments
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A} Teaching Methods
Concepts B} learning Activities

L. Transmitting Energy

1. The nervous system serves as
a comrunications network for
rhe human body,

2. The brain and the spinal cord
make up the central rervous
systemy} neurons, or nerve
cells, fora a subdivision
known as the peripheral
nervous systemn,

3. The autonomic nervous system
controls irvoluntary action
of various body organs (the
heart, stomach, and colen,
for exaple),

%» The train consists of thrae
mi.ir partst the cercbrun,
the cerebellum, and the
medvlla.

5. Many impulses pass through
the spinal cord on thelr way
to the brain.

E, Percepticn in Se¢lence

1, Science is a vay of percaiving.

2» Sclentists solve problems and
aake discoveries by making
contact, detecting energy,
transmitting energy, and
racelving energys

Sall6

199



. A) Printed
{ B) Audio Visual
Resources C) People
D) Places

LX3

T T A

200

A) Expected Outcone
Bvaluation B) Testing Program
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A} Tezching Methods
Goncepts B) Learning Activities

Life In A Physical Woyld
Substance And Matter

A, Introduction A) Discussion., Fxplanation,
B, Life and Fnergy Demonstration
1, Matter, energy, and life 1, Discuss the mearing of the
are closely linked. term matter - basic states =~
2. Life is difficult to define; gas, liquid, solid.
it involves a seriea of 2. Explain the prirciple of the
processes, or applications Jumping bean.
of erergy. 3. Demonstrate inertia.
3¢ life is a condition of 4, Stress the periciic table of
organisms. element s,
ke« Energy 1s a capacity, or an 5+ Learning Packet
ability; it is the ability (teacher prepared)

to do work,
C. Properties of Matter
1. Matter 1s anything that has

mass and takes up spaces B) 1. Observation of a bird in a
2, There are three states of tree, record notss and
matter: solid, liquid, gas. determine what makes the bird
3. Mags and weight are not the alive, tree alive, and do
samej weight is a measure of the bird and the tree share
the pull of gravity; mass is traits in common.
the amount of matter an object 2. Periodic table of elements
contains. as a references

4+ Inertia is the tendency of a
body at rest to remain at
rest and of a body in motion
to remain in motion.

5. The greater the mass of a
body, the greater is the
inertia of the body.

Do Claesifying Matter

1. A substance is a particular
kind of matter having specific
preperties,

2. An element is a pure substance
that cannot be broken down
into other substances by
ordinary chemical means.

3. An isotope of an element
differs from another isotope
of the same element in the
number of neuirons it contains
and in atomic weight.

Le A compound is a comhanation

f (o] re elements.
of two or more elements S v 118
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A) Printed
" B) Audio Visual
Resources C) People
D) Places

Learning Center

A) Observations and Experiments
in Natural History
Chemistry = Mattev, Molecules,

Atoms, Parker

Atoms, FEnergy. and Machines,

MeCerrdck
Matter, Lire Science Library
Chemistry

B) Filmstrips: Pictorial Chemistry

Reference:
Navarra, et. al,
ppe 39,40

202

A) Expected Outcome

Fvalnation B) Testing Program

A) 1. Changes frem living matter

B)

2.

to non-living matter
Processes described in the
language of the chemist,
matter, mass, weight, and
inertia.

Student
(See evaluation this guide
"Perceiving Things'')

Teacher

2,
2.
3.
ks
5e

Note the accuracy of
observationss

Assess competency in
recording datae.

Note judgments in inter-
preting data

Assess ability in formu-
lating pertinent data.
Assess ability of thought
and discussion.

Sm 119

T e e e stk 8 et Vb AR A Mt L o S 28




A) Teaching Methods
Concepts B) Learning Activities

5. A molecule is the smallest
whole piece of a particular
substance; there are wolecules
of elements and molecules of
compounds,

E, Changes in Matter

1. A physical change alters the
state, shape, size, position,
or other nbservable properties
of matter, but it does not
arfect the make-up of the
substance.

2+ A chemical change produces
new substances; the original
substance turns into something
else when it undergoes a
chemical change.

Living Matter

A, Introduction A) Suggestion, Discussion
B« Protoplasm 1. Suggest to your students that
1, Protoplasm is living matter. they read ‘For Perceiving and
2+ As living matter, protoplasm Learning.”
is always changing; it is 2. Students to define protoplasm.
not a definite, fixed 3+ Refer to sources other than
substances textbooks.,
3+ Protoplasm consists mostly of 4o Test for sugar with Benedict's
watery it also contains Solution,
mineral solids and carbon 5« Learning Packet
compounds, (teacher prepared)

C. Carbon Compounds
1. A chemical bond joins the

atoms that make up a moleculee. B) 1, Observation of protoplasm.
2. Atoms either transfer electrons 2. Structural formulas of
or share electrons to form a organic chemistry.

chemical bond.

3. Carbon joins readily with
other elements hecause the
carbon atom can form Tour
bonds.

Le Organic chemistry is the
study of carbon compounds.

Sml20
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Foamnd

A) Printed

B} Audio Vicual
Resources C) People

D) Places

Learning Center

A) Food And Life
Ames and Wyler

Great Nutrition Puzzle
Callahan

204

Evaluation B) Testing Program

A} Expected Outcome

A) 1, Development of experimental

skills,

2. The chemical analysis of milk,

3} Student

(See evaluation this guide
"Perceiving Things')

Teacher
1. The purpose of the investi=-

gation,

2. Hecognize the total design

of the investigation,

3. Note the accuracy of

observation.
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A) Teaching Methods
Concepts B) Learning Activities

D, Proteins

1. About 15 per cent of
protoplasm ccnsists of
proteine.

2. Proteins are body builders;
they are a necessary part
of the diet.

3« Proteins are made up of
amino acids.

4e Nuclelc acids control
biochemical reactions within
the cell.

E. Carbohydrates

1. There are two kinds of
carbochydratest sugar and
starch.

2. All carbohydrates are made
up of carbon, hydrogen,
and oxygen.

3. Carbohydrates release energy
when they break down in the
digestive process.

4+ Sugars and starches ere
fuel nutrients.

F. Fats

1« About 13 rer cent of proto-
plasm is made up of fats.

2 Energy is released when fat
is broken down in the
digestive process.

3. Fat is a fuel nutrient.
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A) Printed
B) Audio Visual
Resources ) People
" D) Places

A) Expected Outcome
Evaluation B) Testing Program
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A) Tezching Methods
Concepts B} Learning Activities

The Living Cell

As Introduction A) Suggestlon
1., One of the most important 1. The relationships of
theories of science is the structure and function
cell theory., of cells.
2. The cell theory is a statemunt 2. learning Packet
that all living things are (teacher prepared)

composed of cells; cells are
the "building blocks" of
living things.

B. Parts of the Cell

1. All ceils differ from one B) Observirg the cell.
another, but there are also
basic similarities among
ce.l.lsc

2. Being alive, a cell is never
at rest; it is a changing,
reacting unit of a living
thing.

3« Every cell consists of two
basic subdivisions: the
nucleus and the cytoplasmr.

C. Size and Shape

1. Cells tend to ke spherical,
but they are usually jamued
together and flattened.

2. Most cells are small; the
relationship between the
nucleus and the cytoplasm
seems to lirit thelr growth.

3, large organisms do not as a
rule have larger ¢ells than
do small organisms; large
organisms simply’ have more

» cells than do small ones.

' D+ Observing the Cell

1. Cytology is a study of the
Cell.

2+ The cytologist emplnys
various methoeds and tools
in his study of the cell,

3+ An electron microscope forms
an image with electrens
instead of with 1ight waves.

Snm 124
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A) Printed

B) Audio Visned
Resources C) Pecple

D) Places

Learning Center

A) Gells
You And Your Cells,
Schneider

B) Filmstrips:
BRiolab Techniqu-=s

Reference:
Wavarra, et. al,
ppe 72, 73, T4

208

A) Expected Outcome
Evaluatiecn B) Testing Program

A Objectives
1. Cells that are everchenging.
2, Factors that promote the
growth of yeaste
3. Chemical analysis of the
cell,

B) Studei..
(See evaluation this gnide
YPer:oiving Things')

“Teacher
1. Ability to read illustrations.
2, Observe the students skills
in performing experiments.

Sml25



Concepts
Cell Orpganization

A. Introdaction
B. One~celled Organization

1. The world of living things
consists largely of micro-
organismse

2. A one-celled organism is
not necessarily simple in
structure and function;
it may have achieved a high
level of organization,

3. Some one=~celled orgahisms
exhioit little internal
speciglization; others are
highly specialized.

4. Microorganisms can easily
be cultured and observed.

Ce Many=-celled Organisms

1. Many lower forms of life are

many-celled; all higher

forms of life are many-celled.

2. The rells of higher forms of
life are grouvped irto three
levels of structure and
function: (1) tissues,

(2) organs, and (3) systems.
D. Kinds of Tissues

l. There are five basic kinds of

tissues in the higher
orgardsns: (1) epithelial,
(2) muscle, (3) connective,
(4) nerve, and (5) bdlcod.
2. Soine of the five main kinds
of tissues are further
divided into sublypes.

009

A) Teaching Methods
B) Learning Activities

A) Stress, Review, Discussion
1. Cells are structural units.
2. Revlew bacteria, fungi,

algae, and protozoans.
3. Call attention to the
drawings and photomicro-
graphs of parainecium
and amebz.
4e Organization of complex
organisms.
5« learning Packet
(teacher prepared)

B) 1. Siudents observe samples of
tissue under the microscope.
2. OUbservation of bone slides
and the haversian system.
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A) Printed

B) Audio Visusl
Resourres C) People

D) Places

Learning Center

h) Cells
You_ard Your Cells
Schneider

Reference:s
Navarra, et, al.
ppe 90, 91, 92

210

A) Expected Outcore

Evaluation B) Testing Program

A) 1, Cpportunity to study the

cell organization of another
plant in the fungi group,
the bread mold.

B) Student

See evaluation this gnide
"Perceiving Things')

Teacher

1. Assess the ability to make
corparisons.

2. Note the accuracy of
observations.

3+ Asaess compelency in recording
darae
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Concepts

Living Things
Classifying Livi g Things

A. Introduction

B. Classifying Organisms

1., Modern classification divides
living things into three
kingdoms: the animal
kingdom, the plant kingdom,
and ths protist kingdome

2+ There are seven levels of
clussificition: kingdom,
phylum, class, uvrder, femily,
genus, speciese

C. The Seven Levels

1. & phylun is a large
subdivision of a kingdom.

2, Organisms within a phylum
are similar in structure,
function, and development.

3. Living things within a phylum
are further divided into
orders, families, genera,
and szzacles,

Erotist
A+ Introdustion
B. Protozoans
1, Taxonomists place the
protozoans in four phyla-
phylum Sarcodina, phylum
Mastigophora, phylum
Ciliophora, phylum Sporuzoa,
2, The protogoans in the various
rhyla move iu dirferent vays.
3. Jocomotion is one way to
classify protozoans.
Cs Phylum Schizomycetes
1. There are three kinds or
bacteriat cocei, bacilli,
spirilla.
2. Bacteria adapt readily to
various environments.
3. Some bLacteria are harmfulj
others are helpful,
L+ Spivoch.tes amd rickettsias
are similar to bacteria.

211

A) Teaching Methods
B) Learning Activities

A)

B)

B)

Discussion, Stress

1. Cite examples of classifi=-
cation in relation to
everyday examples.

2+ Stress the importance of
the phylume.

3. Learning Packev
(teacher prepered)

Agsociate a common plant or
animal with each phyla.

Clarify mjsconceptions, Stress,

Involvement

1. Clsrify students urderstanding
of classificatione

2. Stress the differcice in
the mnovemeny of these
arimelss

3+ Involve the entire class
in a compilation of a
table of protists.

4+ Learning Packet
(teache:r propared)

Microorganisis under the
nicroscope wiih stress upon
cell organization and diversity
among 1living things.
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A) Printed

B) Audio Visual
Resources C) People

D) Places

Learning Center

. gt

Anderson

Reference:
Navarra, et., al
S». 107, 108, 109

Learning Center

A) Exploring with vour Microscope
Tlireugh the Microscepe,
anderson
Bioluminescence, ilein
Story of Microbes,
Schatz, Harper, 1952

References

Navarra, gty al.
pp. 122, 123, 124

A} Expccted Outcome

Evaluation 3} Testing Program

A)

B)

A)

The techniques of c¢lagsilication
of plants and animals.
Student

(See eviluation this guide
'Perceiving Things")

Teacher
Note judgments in formulating
pertinent data,

1, Single~cell animals in a
drop of pond water.

2, Classification is based
upon differences,

' 3. Protist a third dimension

B)

to t. . animal group.

Student
(See evaluation this guide
"Perceiving Things'")

Teacher

1, Nots the accuracy of
observationa,

2, Note judgments in
interpreting data.

Sm 129



A) Teaching Methods

Concepts B) Learaing Activities

D. Slime Molds

1., A 3lime mold undergoes a
metamorphosise

2. Sline molds reproduce by
means of spores.

E, Viruses

1. Viruses are tiny; they
cannot be seen with an
ordinary light microscope.

2, Scientists do not know
whether they should classify
viruses as living things or
as nonliving things,

3. A virus takes on the property
of a liviig thing only when
it is lodged within the living
cell of a host organism.

L+ There are three main ':inds
of viruses: bacteriophages,
plant viruses, animal viruses.

Animalg
A, Intrcduction

1, Animals differ from one
another in many ways.
2. Animals are alike in some ways.

B. Alive, Yet Diffeient

1. Plants and animals both carry
on life functions.

2+ Among the life functions are
growth, mot.ion, irritabilitr,
and metabolism,

3+ Animals tend to move about;
plant~ do not move from ore
place tc another.

4, Animals have 2 more responsive
nervous system than do plants.

5. Plants nmake food for tiem—
selves} animils are depsndent
upon plants for their fceod.

o
S
S

A) Discussion, Compa~ison,

Illustration

1, Refer to the varicus life
functionss

2+ Illustrate the most familiar
invertebrates and the most
familiar vertehs 2tes,

3. Compare likencsses and
differences of aninals.

L+ Learning Packet
(teacher prepared)

B) Display of various animals.
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A) Printed
B) Audi. Visual

Resources C) People

D) Places

Learning Center
A) Horses

Strange World of Reptiles,
Nornan

Fash
iirdg
sptiles

Practical Taxidermy,

Moyer, Ronald Press, 1953
Animals Without Backbones
Buchsbaum, University of Chlcago,
1948

Snakea, Zim, Morrow, 949
Alligators and Crogodiles,

Zim, Morrow, 1952

o

Reference?
Navarra, gte 8l.
ppe 149, 150, 15

ERIC

IToxt Provided by ERI

214

A) Expected Qutcome
Evaluation B) Testing Progran

A) Animals in the community and
their habitat.

B) Student
{See svalustion this guide
tiPerceiving Things!)

Teacher

1, Observe individual interaction,

2., Assess ability to pe criticals.

3. Note ability of scientific
attitudes.,
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A) Teacring Methods

Concepts B) Learning Activities

Ce

D.

F.

G.

Lower Invertebrates

1. An invertebrate is an animal
without a tackbone.

2. A vertebrate is an animal
with a backbone.

3. The simplest of animals are
invertebrates.

Moluska

1. Mollusks have soft bodiesa

2. Mollusks are more complicated
in structure and function
than the lower vertebrates,

3. There are three principal
class2s of mollusks:
Pelecypeda, Gastropoda, and
Cephalopodas

Arthropods

1. The phylum Arth:ropoda is the
largest of animal phyla.

2. Among the arthropods are
insects and spiders.

3. An insect is a six=legged
animal with a three=part body.

L. Spiders are arachnids, nol
insects.

5. Sush crustaceans as crabs and
lobsters are arthropods.

Startish

1., The starfish and other
echinoder..s have an advanced
development.

2, Echinoderms have spiny skins
and vascular water systems.

Animals With Backbones

1. Animals with backbones are
known as vertcbrates.

2. There are rive classes of
vertebrates: fish,
amphibians, reptiles, birds,
mammals,

3. The vertebrates are higher
forms of animal life.

n15

$n 132

()



A) Printed

8) Audio Visual A) Expected Outcome
Resourcves C) People Evaluation B) Testing Program
D) Places
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A) Teaching Methods

Concepts o B) I:zarning fctivities
Ihe Human Body

Dissectograph
A, Introduction A) Read, Experiment, Observe,
B. The Human Body Discover, Discussion
C. Major Systems 1. Investigatiocn of hormones
D. The Body in Review and endocrinclogys

2. Studies of organs, systems,
and functions.
3. Iliustration of all plates.
4+ Introduce terms:
anterior
posterior
dorsal
ventral
median
lateral.
5« Learning Packet
(teacher prepared)
B) Independent summarizing of
knowledge oif the hituan bodye

Genetics
The Study of Heredity
A. Introduction A) Discussion, Explanation,
1. Heredity is the passing along Illustration
of traits from parasnts to 1. Explain DNA; Heredity
offspring. 2. Refer to the work of
2, Genstics is the study of geneticist,
hereditye. 3« Urge the study of iliustra=
B, Heredity tions of the DNA molecule.
1, A gene is a carrier of 4e Illustrate the chief
hereditary traits. difference between mitosis
2, The cells of living things and meiosise
carry dominant. genes ard 5« Learning Packet
receasive geneu, (teacher prepared)

3+ Genes are found within the
chromosomes of cells;
chromosomss are within the
nucleus,
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(~ A) Printed

B) Audio Visual A) Expected Outcome
Resou-:es G) People Evaluation B) Testing Program
D) Places
Learin®: g Center A) 1. Discoveries in medicine and
A) Atlas of Systematic Human anatomy.
Anatomy 2. An understinding of the
Medicine From Microbes: structure or the body and
The Story of Antibiotics, of the major organs that
Williams ere parts of the body.,
Fractical Biologv At Home,
Javory
3. jestones of Medigcine, Fox B) Student
&1..m Bones To Bodies, Fox (See evaluation this gnide
iy Human Senseg, Froman "Perceiving Things')
You and Your Brain, Groch
Our Wonderful Eyes, Perry Teacher
Lifeline! The Story of Your 1. Assess the ability to
Circulatory System, observe.
Schneider 2. Assess the verification of
M H Senses, Froman findings.
Reference:

Navarra, et .
ppe 160, 161, 162

A) The heredity of fruit flies.

B) Student
(See evaluation this guide
"Perceiving Things")

Reference: Teacher
Navarra, gt, al, 1. Otserve the response to
rpe 182, 183, 1854 curiosity and fascination

to the basic principles.
2, Ability to identify a
theory.
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A) Teaching Methods

Concepts B) Learning Activities
L. A mutation is a change jin B) Diagram of the DN& mclecule
genetic make-up, As a result and its code=car-ying
of mutation, the offspring property which is idertifisi
differs from its parent in a as a theoiry.

C.

De

marked characteristic,

DNA, A& Master Code

1. The gene is believed to consist
of a DNA mnlecule.

2+ . JA tranesmits hereditary
information from parent to
o fspring.,

3. ne DNA molecule takes the
‘hape of a double helix, or
f a Mwisted ladder,®

4. he arrangement of the 'rungs"
oqithin the DNA ladder spell
ot Lae genetic code.

%, A DNA molecule can break apart
and form two new DNA molecules.

6. DNA dictates all the processes
oceurring within the plant or
animal cell,

7. Chromosomes are made up of DNA
moleculese.

Cell Division

1, Mitosis is the division of a
single cell into two new cells
like the parent -elle.

2, Meiosis is a cell divirion in
which reproductive cells are
formed.

3. The cells formed as a result
of mmeiosis have half the
number of chrorosomes found
in whe parent cell.
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A) Printed

(f' B) Audic Visual A) Expected Outcome
Resources C) People Evaluation B) Testing Program
D) Places
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A) Teaching Methods
Concep’:s B} Learning Activities

Embryolosy
The Beginning of Iife

A+ Intreduction A) Discussion, Stress
1. An embwyo is a living thing - l. Single germ cell.
a plart or an animal - in its 2+ Early development of the
first stage of develonment. bird, amphibian, and
2, A1l the cells of an ciganism mammal.
developed from a single 3. Metamorphosis
fertilized egg cell. L. Stress the relationship of
3. Embryology is the study of genetics to embryology.
how organisms develop from 5. Gestation periods.
zygotes (fertilized egg cells). . Planets and animals begin
4 & growing embryo develops life as embryos.
according to its built-in 7. Learning Packebt
genetic instruction. (teacher prepared)

5. A series of orderly changes
occurs with an embryo as it
grows and develops. P) Examination of a flower

B. Plant Embryology

1. The main parts of a flower
are the sepals, petals,
stamens, ard pistils.

2. The stamens and pistils are
the repreductive parts of a
flowere.

3, A fruit is a ripened ovary.

4L A plant embryo consists of
four rmajor parts: cotyledon,
hypocotyl, plumule, and
rudimentary root.

5. A mcnocotyledon contains only
one cotyledony a dicotyledoen
cor.tains two cotyledons.

C. Animal Embryology

1., Mawy animals pass through
three major steges in embryonie
developments: cleavage,
gastrula, and organ-forming.

2, Cleavage is the splitting, or
dividing, of the zygcte.

3+ The division of many cells
brings about the development
of a mature organism.
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~ A) Printed
(. B) Audio Visual
Resources C) People
D) Plzces

A) How Scientist Find Out,
Iotspeich
Trees

Reference:
Navarra, et. al,

Expected Outcome
T

A)
Evaluation B) Testing Progran

A) 1. The embryology of brine
shrimp.
2. Mathematics of genetics.

B) Student
(See avaluation this guide
"Perceiving Things")

Teacher

1. Note accuracy of
observations,

2. Assess ability in
formulating pertinent
data,



A) Teaching Methc us
Concepts B) Learning Activities

The Chemistry of ILiving Things
Solutes_and Sclvents

A. Introducticn A) Explanation, Discussion,
B. Soluvioas : Investigation, Review
1. A solution is a mixture 1. Biology, Chemistry, and
composed of individual Physics.
molecules and atoms. 2. Review atomic structure.
2+ A solution consists of two 3. Express concentraticns
partst a solvent and a of solutions.
solute. L+ References to experiments.
C. Water, A Solvent 5. Learning Packet
1. Water is an important solvent {teacher prepared)

used for many purposese.

2. An element tends to be
chemically active it its B) Observations and collection
outermost shell is not filled of dztae
with electrons.

3. Water is a polar compound;
the water molecule carries an
electric chargee

4. There are five general types
of solutisns?: solid into
1iqQuid, gas into liquid, gas
into gas, liquid into liquid,
and solid into solid.

D. Solubility

1. The solubility oi a substance
is the specific amount that
dissolves in a given volume
of a solvent.

2. A greater amounc of the solute
is likely to dissolve in a
hot solvent than in a cold
solvent.

3. Pressuvre increases the solu-
bility of gasese.

4s A caturated solution contains
all the solute it is capable
of holding.

5. A dilute solution contains a
sinall amowunt of 3olute}

a concentrated solution
contains a large amount of
solute.
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A) Printed

B) Audio Visual
Hesources C) People

D) Places

Learning Center
A) Chemistiry

B) Filmstrips:
Pictorial Chemistry

Referencet
Navarra, gte_al.
pp. 216, 217, 218

224

A) Expected Outcome
Evaluatior B) Testing Program

A) Properties of solutions

B) Students
(see evaluation this guide
Mparceiving Things")

Teacher ‘

1, Note accuracy of observations.

2, Assess competency in
recording data.
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A) Teaching Methods
Concepts B) Learning Activities

Solution:z in the Body

A. Introduction A) Discuss
Bs Colloids 1« Solutions and their
1. A colloid is & dispersicn of properties,
tiny particles usually larger 2., The Tyndall effect.
than moleculess 3. Learning Packet
2, Colloidal particles cannot (teacher prepared)

ordinarily be filtered from
i the dispersing mediur-

3. There are eight kinds of B) Devising of a series of
colloidal suspensionst experimentses
liquid in gas, solid in gas,
gas in liquid, liquid in
liguid, solid in liquid, gas
in solid, liquid in solid,
and solid in solid.

4e Man®s body is a mass of
organized colloids.

G, Diffusion

1, A membrane is a thin layer
of tissue that serves as a
covering,

2. Solutions can diffuse, or
scattar, through merbranes;
collids do not readily diffuse
through membranes.

3. Osmosis is the diffusion
through a membrane into
another fluid.

4, 2bsorption is the taking in
of a substance by another
substances.

5. Adsorption is ths clinging of
one substance to the surface
of another substance.
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A)} Printed

B) Audio Visual A) Expected Outcome
Resources C) People Evaluation B) Testing Program
D) Places
Learning Center A) Comparison of solutions,

A) Chemistry ‘ colloids, and suspensions.
B) Student
B) Filmstrips: Pictorial Chemistry {See evaluation this guide
"Perceiving Things')

Teacher

1. Observe the students skills

in experimentation.

Reference: Navarra, et._al, 2+ Assass competency in recording

Ppe 230, 231 and interpreting data.

226 .
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A) Teaching Methods
Concepts B) Learning Activities

The Digestion of Foods

A+ Introduction A) Demonstration
B. Foods and Digestion 1. Artificial digestion of
1. Digestion is the ch ical fat and egg white.
change of foods into particles 2., lLearning Packet
that can be absorbed by the (teacher prepared)
body cells.
2. Such foods as water and
vitamins require no digestion; B) Practical c¢n the digestive
they diffuse directly into system of & Tish.

th blood stream.

3. Fats, proteins, and carbo~
hydrates are broken down
through the digestive process;
they are broken down into
molecules that can diffuse
through the intestinal walls.

4+ Hydrolysis is the breaking
down of a rompound by
combining it with water.

5. An enzyme is a catalyst that
speeds the hydrolysis of
foods.

6, Glands prnduce digestive
Juices containing enzymes.

Cs The Alimentary Canal

1. The alimentary canal consists
of five main parts: the
monuth, esophagus, stomach,
small intestine, large
intestine,

2, Digestion occurs in the mouth,
in the stomach, and in the
amall intestine.
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A) Printed
~ B) Audio Visual
Resources C) People
D) Places

Learning Cen*er

A} Practical Biolopy at Home,
Savory
Food_and ILife

Reference:
Navarra, gt, al,

pp. 245, 246

228

A) Expected Outcome

Evaluation B) Testing Program
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Concepts

The Living Biosphere
Basic Elements of Ecology

A. Introduction

1, Ecology is the study of the
interrelationships of living
things to their environment
and to each other.

2. All living things interact
with the nonliving things cf
their envirorment.

B. The Biospiere
1. Living things and their

envivonment are interdependent.

2. Tne biosphere is the layer of
living matter spanning the
. earth from within its crust
to its upper atmosphere.

3. Great variety exists among
living organisms.

4+ Every plant and animal is

dependent in some way on other

living organisms.

5« The highest level in the
organization of living things
represents a web of life.

C+ Producers and Consumers

1. An interplay of matter and
energy holds the web of life
together,

2. Plants are the food-makers;
animals are the consumers.

3+ Green plants manufacture food
by achieving photosynthesis.

D. Ecological Niche

1. Animals within the biosphere
fall into a niche, or job;

a niche represents & way of
living,

2+ A niche reflects an animal's

adaptation to its environment.

E, Cycles Within the Biosphere
1. Various cycles within the
biosphere are a part of the

interrelationships among living

things and tlieir environment.

2. Among the important cycles are

the carbon cycle, the water
cycle, and the calcium cycles

A) Teaching Methods
B) learning Activities

A) Discussion, Coiparison’

1. Test a soil sample.

2. The Biocphere

3. Coipare the work or the
ecologist to that of the
geolorist, iieteorologist,
and the oceanograpner.

L+ Niches are tasic to a plant
and aninal comrunity and
are highly specialized.

5. Explore the relationships
anong ..2ving things -and
the rhysical conditions
of the biosphers.

6. learring Packet
(teacher proparei)

B) Reporting on producers and
consumers.
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A) Printed

B) Audio Visual A) Expected Outcome
Resources C) People Evaluation B) Testing Program

D) Places

Learning Center A) Ecological Succession
A} Living Community, Hirsch

B) Student
(See evaluation this guide
YPerceiving Things')

Teacher
Reference: 1. Assess accuracy of
Nevarra, et, al observations.
ppe 264, 265 2, Competency in recording
datas

3. Ability to formulate
pertirent datae

S o )47
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Concepts

The Biotic Community

A,

B,

C.

D.

Introduction

1. Plants and animals living
together in the same
environment form a biotic
community.

2. The interaction between living
things and the non~living things
of their environment represents
a pattern of activity known as
an ecosgystem,

Life and the Ecosystem

1. There is an interplay of matter,
energy, and life within an
ecosystenm.

2. There are aquatic communities
and terrestrial communities.

3. One species usually dominates
the other species within a
community.

Food For Living Things

1. Living things interact with one
another in their efforts to
obtain food.

2. The food-getting relationships
among the living things of a
community are intricately
Joined together in a food web.

Friend or Enemy

1. Some relationships among living
things are helpful to the
individual organisms and to the
communitys

2. Some relationships among living
things are harmful to individualsj
relationships which harm an
individual organism can be
helpful to a community.

Successicn

1, Succession occurs when the
balance in nature is upsect.

2. There are two kinds of
successiont primary succession
and secondary succession.

231

A) Teaching Methods
B) Learning Activities

A) Impression, Educational
Excursions, Discussion
1. A cormunity is a group of
living things.
2+ Food habits of various
living things.
3. Three forms of symbiosis.
L. Work of the conservationist.
5« Learuing Packet
{teacher prepared)
B} 1. Ixplore plant and animal
communities.
2, Communities of living
organisms in own locality.
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A) Printed

B) Audio Visualr
Resources C) Pecple

D) Plazes

Learning Center

A} Living Comnunity, Hirsch
Wonders of the Aquarium,
lavine, Dodd-Mead, 1956

Reference:
Navarra, et._ al,
pp» 278, 279, 280

232

A) Expected Outcome
Evaluation B) Testing Prograin

4) A pond, a biotic community

B) Student
(See evaluation this guide
"Pereeiving Things®)

Teacher
Note the accuracy of
cbservations.
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Concepts

F. Community Laws
1. Adaptation, succession, and
multiplication all contribuze
to the survival of living
things.,
2o A community not survive
without a basunce in nature.
G. Man and the Community
1. Natural resources are eithler
renewable or non~renewable,
2. Man seeks to protect our
natural resources,

Biology in Space
Space and Ecology
A. Introduction
Be The Corncept of Space

1, Distances beyond the solar
system are measured in light.-
years insteai of in miles.

2. Space is not empty; it contains
radiation, atomic particles,
and magnetic fieldse

C. Radiation, A Problem

1. Radiation is constantly
streaming through space,

2., A band of particles known as
the magnetosphers surrounds
the earth.

D. Man in Space

1, An earthlike eavironment is
necessary for the vurvival of
man in space. o

2. Weightlessness is one of the
major problems of cpace
exploration,

E. The Searcih For Life

1. Biologists are exploring the
possibility of extraterrestrial
life.

2, A knowledge of physics and
biocheriatry has been applied
to the development of life-
detection instrumeats,

A} Teaching Methods
B} lLearning Activities

A) Stress, Explanation,

Illustration

1. Contributions that the
biologist and the ccologist
have made toward manned
space flight.

2. Use of current events.

3. Electromagnetic spectruma

L« Role of biologist and
ecologist have made in
space exploration,

5« Learning Packet
(teacher prepared)

B) Sun.ary of investigations
of space flight, radiation
and otlier ha-~rds.
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A) Printed

B) Audio Visual
Resources C) People

D) Places

Learnipg Centev

A) fmerica®s Exglorers of Space
Survival on the Moon, Maisak
Spaze Pioneers, Norton
Going into Space, Clarke
Into Space with the Astronauts

The Wonders of Space
Rockets and Missles
Satellkes. Hockots, and
Outer Space, Ley

Reference:
Navarra, et. al,
PPs 294, 295, 296

234

A) Expected Outcome
Evaluation B) Testing Progranm

A) Space exploration

B) Student
(See evaluation this gvide
YPerceiving Things'')

Teacher

Note accurzcy of
observations.
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Corcepts B)

Life and Survival
A. Introduction A)
B. The Closed Ecological System
1. Man must establish a closed
ecological system to survive
in space.
2. A balanced aquarium is a
closed =colrgical system.
C. An Earthly Environment B)
1, Scientist s hope to develop &
self-sustaining system for
the protection and support of
men In space.
2., A life=-support system m >t
supply the basic needs of men:
water, food, and oxygen.

230

Teaching Methods
Learning Activities

Discussion

1. Analogv between the earth
and a space ship.

2, Learning Puacket
(teacher prerared)

Writing a space 3tory of
gcience fiction,
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A) Printed
( 3) Audio Visual
Resources C} People
D) Places

Learning Center

A) America's Fxplorers of Space
Survival on the Moon, Maisah
Going_into Space, Clarke
Spage Pioncers, Norton
Rockets and Missles

Jers_of the Aguarium,

lavine, Dod-Mead, 1956

Reference:
Navarra, et,_al,
pp. 305, 306

A) Fupected Outcome
Evaluation B) Testing Program

A} 2, U, S. Apollo program.
2« Observation of a closed
ecological systzm,

B) Student
(Sece evaluation this guide
YPerceiving Thirgs'’)

Teacher
Note accuracy of
observations.
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Concepts

A) Teaching Methods
Bj Learring Activities

LIFE SCIENCE

Unit 1

Introduction

1. The High School Science
Department

2« Notebook Rules
3« Project Rules

Unit 2
Cells

Unit 3
Chemicals of Life

Unit 4
Life Processes

Unit 5
Elective Topies

041

Lecture

Lecture and Sample Notebooks
Lecture and Fast Projects
as Examples

Rzad Chapter 1
Lecture, Questions, Discussion
Labs: The Microscope

Human Cell Types (10)

Read Chapte» 2

Lecture, Questions, Discussion
Deronstrations: Tests for protein,
fats, starches, glucose

Read Chapter 3

Lecture, Questions, Discussion
labs: Observe Living Cultures
Under The Microscope;
Spirogyre Conjugation Slides

Teacher offers elective topics
for group or groups to choose
from and pursue based upon
individual interests
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A) Printed
B) Audio Visual

Resources C) People

A)
B)
B)

B)

D) Places

"Safety in the Biology

Iab"_Fl OOM.

YAnimal Care in the Lab"-F.0.M,
Handout Notes

Hendout lotes

Cell Drawings
Microscopic Slides

"How Cclls Dividef=F.0.M,
“Tissue Cultures"-'F.O.M.
"DnNcAn A K(‘:{ To A11
Lifef'=-Life

Cell Model

"Phe Atom''~Life
"Chromatography in
Biological Analysis'"-F.0.M,

"Leeuwerhock'=E,B«F.

“Life Cycle of a Plant''=E.B.F.
'r‘.‘ ell Movement"-F- O.M.

"The Mechanics of
Sensation'-F.0.M.

10 Life Function Handout Notes

Biology, Koeber
Modern Biology, Moon
Reference Books in
Science Dept.,
Library

A)
B)

A)

A)

A)

B)

A)

B)

A)

B)

A)

B)

Expected Outcone
Testing Program

Freshmen Science Orientation

Complete Semaster Notebook
Complete Semester Project;
demonstrate ability to solve
scientific problems in an
organized manner.

Understand the cell parts;
functions and their relationship
to the whole organism.

Test

Understand that living matter
is made up of non-living matter
Test

Appreociation of the 10 life
functions
Test

Individual or group shows
ability to pursue choosen
interests.,

Test(s)

Ss§
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ERIC

Aruitoxt provided by Eic:

Concepts

Unit 6
Classification
Thallophyta
Bryophyta

Unit 7
Pteridophyta
Spermatophyta

Unit 8

Roots

Stems

Leaves

Flowers

Fruits and Secds

Projects

Fxains N

A) Teaching Methods
B) learning Activities

LYFE SCIENCE

4

L&

3

Read Chapter 4

Lecture, Questions, Discussion
Labs: Local Fungi, Algae,

and Moss Spcecimens

Read Chapter 5

Lecture, Questions, Diucussion

Labs: Local and Household Ferns
Bean and Corn Sced Dissection
Exanine other seed specirmeas

Read Chapter 10

Lecture, Questions, Discussion

Labs: Tropism Experiments
Geranium Patch Experiment
Transpiration Experinent
Aquatic Plant=-0, Experiment
Sced Germination

Fach student is given 7 minutes

io present his semester project
to the class.

Ss 6



i) Printed
B) Auvdio Visual

A) Expected Outcome

Resowrces 1) Pecple Evaluation B) Testing Program
D) Places

B) "How Plants Are Classified"-E.B.F. A} Shows appreciation for the

B) T"Carolus Linnaeus'-E.B,F. variety of plant sizes,

B) “Bacteria‘~E.B.F. complexities and means of

B) 'Fungi and Slime Molds"~E.B.F. carrying on life activities.

B) "Algaei'-E.B.F,

B) ‘"Bryophytes"-E.B.F.

B) Preservedi Specimens

A) TField Guides te Mosses and
Ferns, Science Dept.

B} “Fern snd Fern Allieg"-E.B.F. A) Realize the effects of vascular

B} ‘'Gymnosperms'-E,B.F. tissue upon size

B) "Monocctyledonsi=E,B.F, A) Realize the advantages of the seed

B) ‘'Dicotyledons'-E.B.F. B) Test

A) Field Guides to Plants,

Sclence Dept.

A) Van Helioont's Experiment in A) Appreciate the complexity of
"Great Experiments in the plant and tiw intcerrelationship
Biology" - Science Dept, of it's parts.

B) 'Roots of Plants'-E.B3.F, B) Test

B) '"Stenms of Planta'-E,B,F,

B) "leaves of Plants"-E.B.F.

B) fFlowers and Fruits"-E.B.F.

A} Project Rules {previously A) The student experiences s
handed out) challenging and lengthy scientific

B) Past Projects (1) models problem on his cwn.

(2) charts (3) 35 mn slides B) Tecacher evaluates the project

B) Project Books and Farphlets -

Science Dept.

244
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ERIC

Aruitoxt provided by Eic:

Concepts

Unit 9
Protozoa

Porifera

Coclenterata

Platyheminthes

Nemathelninthes

Rotifera

Bryozoa

Mollusca

Echinodermata

Arthropoda

ho

4) Teaching Methods
B) Learning Activities

LIFE SCIENCE

Read Chapter 6
Lecture, Questions, Discussion
Labs: Microscope - Protozoa Cultures

Lecture, Questions, Discussion
Fxamine Preserved and Commercial
Cponges

Lecture, Questions, Discussion
Labt Hydra Specirens

Lecture, Questions, Discussion
Lab: Planaria Beaavior

Lecture, Quostions, Discussion
Leb: none

Lecture, Questions, Discussion
ILabs: Rotifera Culture
Bryozoa fossil specinens

Lecture, Questions, Discussion
Lab: Clanm, optionnl
Read Chapter 7

Lecture, Questions, Discussion
laht Starfish, optional

Fead Chapter 8

Lecture, Questicns, Discussicn

ILabt Grasshopper -1isscetion
Crayfish, optional



.

A) Printed
. B} Audio Visual A} Expscted Outcome
Resources C) People Evaluation B} Testing Program
D) Places
B) '"How Animils Are B) Test or Quiz

Classified"=E,B.TF.
%iThe Protozoa'-E.B.F.

A) 'Fieldguide to Protozoa® =
Science Dept.

A) "axonomic Key to Animals! -
Scierce Dept.

B) f"3ponges and Coelenterates'- B) Test or Quiz
E«BiFe
B) Preserved Specimen Collection
B) Coral Specimens B) Test A) In this lengthy series
B) Preserved Specimen Collection or of units the student
Quiz should appreciate the
phylo=gentic ascent
B) The Flatworms" as it applies to
B) Preserved Specimen Collection structural changes,
B) Parasite Specimens evolution and compare
these to man fron
B) "Roundvorms''=E,B.F, B} Test each 1life function
B, DPreserved Specimen Collection or aspcete
B) Parasite Specimens Quiz
B} Review Minor Phyla portion B) Test
of "Roundworm" filmstrip~E.B.F. or
Quiz
B) 'Chitors, Tooth Shells, B) Test
etcsi=EsBoF, or
B} "nails and Slugs"=E.B.Fa Quiz

B} Proserved Specimen Collection
B) Marine Collection

B} "“Sea Stars and Their B) Test
RelativesV=E.B.F. or
B) Preserved Specimen Collection Quiz
B} Marine Collection:
B} ‘"Arachnids, Centipedes, B) Test
ani Millipedes"—-E-B.F- or
B} "he Crustaceans'-E.B.F, Quiz
(" B) The Insect Scries {12) E«B.F.
- B) Preserved Specimen Collection

Ss g
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Concepts

A} Teaching Methods
B) Learning Activities

LIFE SCIENCE

Chordata

Unit 10
The Human Body

Unit 11
Ecology

Elective Topics

Exanm

ERIC

Read Chapter 9
Lecture, Questiuvis, Discussion
Lab: View Amphioxus Specimens
Perch, optional
Frog, optional

Read Chapter 12

Lecture, Questions, Discussion

Labs: Beef Heart Dissection
Beef Lung Dissection
Beef Kidncy Dissection
Beef Liver

Read Chapter 24,
Lecture, Questions, Discussion
Fieldtrip

Teacher offers elective topies
for group or groups to choose
from and pursue based upon
individual interest.

s s 10



Resources C)

B)
B)
B)

G)

B)

D)

A)
A)

n)

A) Printed
B) Audio Visual
People
D) Places

Skeleton Specimens

Preserved Specimen Collecticn
Classes of Vertebrate

Series of E.B.F. Filmstrips

M7illiam Harvey'-E«B.F.
'Circulatory Control"=F.0.l.
"Smokirlg And Health"-F.O.M.
Torso, Skelecton, Heart,

Eye, Ear, Urinary System
models

Specimens can be obtained
through a local grocere.

Life Filmstrip Series (6)
on Ecology

Possible Ficldtrip Sites
to Ccnsider: School Yard,
Sharon Woods, Cincinnati
Science Center,
Cincinnati Nature Center

Biology, Kroeber, Science
Dept.

Modern Biology, Meon,
Science Dept.

Reference Books in
Science Tept.

Jibrary

248

A) Expected Outcome

Evaluation B) Testing Program

B)

A)

B)

A)

A)

R)

Test
or
Quiz

Develop an appreciation of
ones body realizing that man
is the finest of all organisms.
Test

Appreciate the complexity
of the interrelationship of
living things.

An opportunity for an
individual or group to
pursue choosen intervstse
Test(s)

S s 11



Ag Teaching Methods
Course Content B) Learning Activities

EAPTP SCIZNCE

Unit I~ Measurements 4) lecture
and Conversion from Discussion
the English to Metric Ingtrumenss of measure
Systen. B) "Specific Gravity"
Unit II- Astronomy
A. Stars and Galaxies 4) lecture
The Sun and Its Discussion
Planets Use of piLanetaxium
Bg "Solar System
B. Satellites and U.S. A) lLecture
Space Program Discussion
B) "Plotting Orbits of
Man-Made Satellites"
1ordit Velocity of
an Barth Satellite"
C. Earth and the Moen A) lecture
Discussicn
Plasetarivm
B) "Phases of Moon"
"Eclipscs of Moon and Sun”
D. Earth's Motiors, Seasons A) Llecture
Time and Location. Discussion
Planetarium
B) "The Seasons"

24

"Tocation and Time on Globe"

"Problems in Longitude nnd
Time"

"Standard Time"

58 12



Reegources C

A)

A)

B)

B)

B)

A) Printed

B) Audio Visual
People

D) Places

Problems on conversion
using the factor-lable
method.
"The Solar System, A
Guide to the VWine Planeta"
U.8. Alir Force
"Our Mr. Sun®

C. and S. Bell Telephone
"Man Becomes An Astronomer™
EBr= Encyclopedia Britannis

Filmstrip:

"Tho Starry Universe'' = Lile

"The Sun's Awesome Impact® - Life

"Man Learns To Fly"
"Man in Flight"
'"Man in Space"
"Flight into Space”
"Plight to Mars"

EBF

"Men and the Moon"
"Plight around the Moon"

Relief Globe of Earth

EBF

2

0

A) Expected Outcone

Bvaluation B) Testing Program

B)

B)

£)

B)

B)

B)

1)

Quiz A) A userul command

Test of the metric
systen

Nuizzcs

Test

An appreciation of our
universe and its intluence
upon man

Quiz
Test

Quiz
Test

Quizzes
Test

To appreciate how the earth's
position effects man's
environnent

wn



A)} Teaching Methods
Course Content B} Learning Activities

EART:] SCIENCE

Unit IZI- Earth and Its
Lond Forms
A. Minernls, Ores and L) Iecture
Fuels Discussion
Samples of minerals and ores
Demonstrations:
1) Geiger-luller Counter
Radioanctive minerals
2; Fluorescent minerals
3) Gem minexrls
B) Mineral Sets- Wards
"Hordness Scale of Minerals"
"Properties of Rock~Forming
Minerals"
"Ioportant Metallic Minerals"
"Important Non-metzllic Minerals"
B. Hocks A) leeture
Discussion
Rock Somples
B) "Igneous Rocks"
"Sedimentoxy Rocks™
"Metamorphic Rocks"
Combinred study and review
of all rocks and minerals.
C. Topographic Maps A) Lecture
Discuséion
Domonstrations~Use of
Soand to show Bending
of Contour Linecs.
B) "Introduction to Contour Maps"
"Reading o Topographic lap"

D. Destruction Forces A) lecture
Weathering and Erosion Discussion

Denonstration-"Hard and

Soft Water "
B) '"Act{on of Ground Water"

"“Great Rivers of the U,S,"

"Flocd Plains and Bluffa™

"Profiles of Rivers"

"Action of Wind"

"Glaclated Regfon"

'"Shore Features"

Q "Fleod Plains, levees & Swanps'

S s 14




4

A} Printed
B) Audio Visual

Resources C) People

A)

B)

k)

B)

A)

B)

D) Plac:s

"Petrol:um Pamphiet and
Charts'« Axerican Fetroleun
Instituta

10i Fr:m The Earth To

You'= Arerican Petroleun

Institute

"How Steel Is Made®
UsS. Steel Corp,

Y"Chio Mineral Resources'
Staniard 0il Co,

""The No', So Solid Earth''=Life

"The Minerals'=lards

Tdenti’ication of Mincrals™=llards

Chart on Types of Roci:is
and Thel:r Relationships.
"the Rocks''“Wards
"Igneous Rocks''-llards
“Sedimeptiary Rocks‘<lfards
YWMetamorphic Rocksi-Yards

Topographic Maps-
United States Geological
Sur veys

Chart on Maps

"Weathering & Erosion'’-Wards
UStreams & Rivers''=lards
'"Glacicrs'-Haids

2

2

A) Expected Outcore

Evaluation B) Testing Progren

B)
A)

2)

B)
A)

B)

Quizzes

Test

To identify speciriens of
minerals and ores

Quizzes

Test

Practical Lab Test on
the Identification of
Rocks and Minerals.

Quizzes
Test
To be able to anplyze.maps

Quizzes
Tests

S 8 15



Course Content

E. Constructional Forces

Diastrophism and Volcanism

F. Conservation and
The Physiographic
Provinces

Unit IV~ Oceans and Lakes
Oceanography

Unit V= Historical Geology
A, Pre-Cambrian Tine

Bs Paleozoic and Mesozoic
Eras

C. Cenozoic Era and
Prehistoric iMan

Unit VI~ Atmosphere
Nature of Atmosphere
Air Masses and Weather

ro
91

&)
B)

Teaching lethods
Learning Activities

EARTH SCIENCE

A)

B)

A)

B}

A)

)

A)

Lecture

Discussion

Malels

"Platezu™

"Folded Mountains!

"Fault and Block Mountains®
"4 Volcano"

Lecture

Discussion
"Physiographic Features
of the U,3."

Lecture
Discussion
"Ocean Currents'!

Lecture

Discussion

Y"Study of Period Fossils'
Lecture

Discussion

iStudy of Period Fossils'
Lecture

Discussion

"Study of Period Fossils"

Lecture
Discussion

Demonstrations

B)

1) Atmospheric Pressure

2) Convection Gurrents

3) Thermoreters

4) Barometers

"Distribution of Insolation®

"Absorption and Radiation®

'"Relation of Altitude to
Atmospheric Pressure’

'Mew Point?

S s 16
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A) Printed
B) Audio Visual

Resources C) People

B)

B)

B)

B)

B)

B)

D) Places

Wolcanism''~Wards
Mountains'-Wards

"Cloud over Chio"
Standard 0il Cc.

Hydrographic Globe of Earth
"Lakes and Oceans"-Wards
"Project Mohole-Phase One'
American Petroleum Institute
"The Miracle of the Sea'~Life

%The Earth Is Borni'~Life
"Discovering Fossils''-EBF
"The Story Fossils Tell"-EBF
"The Coming of Reptiles''-EBF
YThe Rise of Dinosaurs'-EBF
"riumph of Dinosaurs''-EBF
'%ge of Mammals"'~EEF

‘Mfan Inherits The Earth"=Life
"Stone Age People Of Today''-Life

4
A

A) Expected Outcome
Evaluation B} Testing Progran

B) Quizzes
Teats

A) Show appreciation for the
constantly opposing forces at
work upon the earth.

B) Quizzes
Tests

B) Quiz
Test

AO Show an understanding of the
expanse of the earth's watery
surface and the wealth and
opportunity that lies within.

B) Quiz
Test

B) Quiz  A) Show an understanding
Test of the physical and

biological trends

B) Quiz throughoat the carth's
Test eras,

B) Quizzes
Tests

A) Have a working knowledge of the
atmosphere's influence upon man
and how he attempts to predict,
utilize and control it.

4 S s 17



Course Content

A) Teaching Methods
B) Learning Activities

BIOLGTY, B.S5.C.S. YELLOW

Unit 1

Introduction

1. High School Science
Department

2. Notebook Rules

3. Drawing Rules

4« Project Rules

5« Branches of Science

Unit 2
Solving Biological Problems

Unit 3
Historical Biolcgical Problens

Unit 4
Structural Cytology

Unit 5
Basic Functions

Lecture

lecture and Example Notebooks
Lecture

Lecture and Past Projects
Lecture

Questions on Student
Interpretations of Chapter 1

Read Chapter 2

Discussion, Questions
Selected R-adings

Lab: Spontaneous Generation

Read Chapter 3

Lecture, Discu...ic.i, Questions
Selected Readings

Labs, The Microgscoy 2

Student Pigment Charts

Read Chapte. [,
Selected Readir
liiscuscion, Qur: icns

ERIC

P v S s 18



A) Printed
B} #-dio Vieual

Resources C) People

A)

D) Places

"Safety in the Biology
Labol"atory” F DO'MI
Handout MNotes (2)
Handout Notes (2)
Handout Notes (1)
Handout Notes (1)

"Origin of Living Things"-F.C.M.

"reat Experiments in Biology"
p. 106,110,187,189 Paperback
Frentice-Hall

"Frontiers of Biology'' Paperback
"Pasteur"- «B.Fe
"Leeuwenhock'-E.B.F.

"Great Experiments in Biology"
Ds 3, 6; 9, 12l
"Scientific American', Sept. 61

Life & Properties Notes (1)
Protoplasm Notes {1)

Cell Drawings (3)

Cell Model

"Tissue Culture''-F.0.M.

"Great Expericents in Biology!
pe 155

256

A)

B)

A)
A)

B)

A)

B)

A) Expected Qutcome
Evaluation B) Testing Program

Demonstrate an understand
of freshmen sclence prog
Complete Semester Noteboo

Complete Semester Project
Identify Potential Occupa

Solve selected biclogical
problems

Show an appreciation of
previously solved biologi
problems

Test

Realize that the cell is
basic unit of life.

ing
ram
K

tions

cal

the

Operation and understanding

of efficient microscopic
techniques

Test

Understand selected basic
principles of science

Test

$ s 19



A) Teaching Methods
Course Content B) Learning Activities

BIOLOGY, B.S.C.D. YELLOW

Unit 6
Biochemistry Read Chapter 5
Discussion
Lecture
Demonstration Tests for:
protein, fats; sta.ches, glucose
Unit 7
Physiological Read Chapter 6
Cytology Lecture, Discussion, Questions
Jabs: Cell and Ils Parts
Unit 8
Mitosis Read Chapter 7
Meiocsis Lecture, Disucssion, Questions
Labs: Cell Reproduction
Unit 9
DNA Read Chapter &
RNA Lecture, Discussion, Questions
Unit 10
Virus Read Chapter 9
Lecture, Discussion, Questions
Unit 11
Bacteria Read Chapters 10 & 11
Lecture, Discussion, Questions
Labst Bacterie
Unit 12
Mold, Yeast and Microbes Read Chanker 12
Lecture, Distussion, Questions
ILabss Fungi
S s 20
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A) Printed
B) Audio Visual

Resources C) People

A)
B)
B)

B)

B)
B)

B)

B)

D) Places

Handout Notes (5)
Photosynthesis Model
"Chromatography in Biological
Analysis"=F,0.M,

"The Atom'-~Life

Cell Drawing Handout Notes
"Scientific American® Sept. 1961
"Cracking The Code of Life!
American Cancer Society Movie

Microscope Slides
“"Maturation of Gametes'=F,0.M.
"How Cells Divide'"-F,0.M.

"Investigetions into Bacterial
Heredity"—F-O.M.
'"DNA - A Key To All Life''-Life

New Discoveries'
F.O.M'
"0rigin of Living Things''=-F.0.M.

"The Virus:

Bacterial Microscope Slides
"Bacteria'-E.B.F,.

"How Plants Are Classified'-E.B.F.

“Fungi And Slime Molds'-E.B.F.

A) Expected Outcome

Evaluation B) Testing Program

A)

B)

A)

B)

A)

A)

B)

A)

B)

A)

B)

A)
B)

Comprehend that living matter
is composed of non-living
matter

Test

Appreciate the complexity
of the cell although its the
basic unit of structure.
Test

Demonstrate understanding of
idea that life begets life.
Understand necessity of
reduction division.

Test

Appreciation of the complexity
of inheritance
Test

Are viruses the threshold of
1life?
Test

Understand the nature of
diseases and their treatments.
Test

~J



Course Content

Unit 13
Algae

Unit lb,
Mosses And
Vascular Plants

Unit 15
leaves And
Photosynthesis

Unit 16
Roots And Stecms

Unit 17
Reprodjuction And
Developuent Of
Flowering Plants

Review

A) Teaching Methcds
B) Learning Activities

BIOLOGY, B.S.C.S. YELLOW

Read Chapter 13
Lecture, Discussion, Questions
Lab: Algae

Read Chapter 14
Lecture, Discussion, Questions
Labs: Mosses, Ferns

Read Chapter 15

Lecture, Discussion, Questicns
Bulletin Board

ILabs: Leaves

Read Chapter 16
Lecture, Discussion, Questions
Lab: Roots and Stems

Read Chapter 17
Lecture, Discussion, Questions
Iabs: Flowers, Seeds

S s 22



A) Printed
B) Audio Visual

Resources G) People

B)

A)

B)

D} Places

Microscope Slides
"Algae“"Ea Bo Fo

"Bryophytes''~E.B.F,
Ferns and Allies"-=E.B.F.
Gymnosperms''=E«B.F.
'Moriocotyledons''~E.B.F.
'"Dicotyledons'-E,B.F.

Leaf Drawings

"leaves of Plants"~E«B.F.
Leaf Model
Photosynthesis Model

Root Tip Model

"Roots of Plants“-E.B.F.

"Stems of Plants"-E.B.F.

Stem Tropism Handout Drawings (4)

Root and Stem Hendout Drawings (4)

Flower and See Handout

Drawings (1)
"Flowers and Seeds'-E.B.F.

260

A) Expected Outcome

Evaluation B) Testing Program

A)

B)

A)

B)

A)

B)

A)

A)

B)

-~

Understand concept of the trend
towards complexity in green
plants.

Test

Asexual reporduction and
the significance of the seed
from "trends' standpoint,
Test

See biochemical relationship
between leaf structure,
energy and food

Test

Show understanding of
absorption and conduction
aspectss

Test

Demonstrate knowledge of the
value of the seed and hormone
effects.

Test

S5 23



Course Content

BIOLOGY, B.S.C.S.

Projects

Midterm Exanm

Unit 18
Animals Compared to Plants

Unit 19
Classification of
Animals

Unit 20
Digestion

Unit 21
Circulaticn And
Transportation

A) Teaching Methods
B) Learning Activities

YELLOW

Each student is given 7 minutes
to present his semester project
to the class.

Read Chapter 18
Lecture, Discussion, Questions
Lab: None

Read Chapter 19
Lecture, Discuss.on, Questions

Read Chapter 20
Lecture, Discussion, Questions
Demonstrations of Enzyme Actions

Read Chapter 21
lecture, Discussion, Questions
labs (35 and Microscopic Slides

S s 24



A} Printed
B) Audio Visual

Resources C) People

A)
B)

B)

D) Places

Prcject Rules (previously
handed out)
Past Projects

1. models
2+ charts
3¢ 35mm slides

Project books and pamphlets
from Science Dept. Collection,

10 Life Function Handout Notes
"Homeostatic Relations"-F.0.M.

Handout Sheets on Taxonomy
"Carolus Linnaeus'"-E.BeF.

"How Animals are Classified"=E.B.F

Pregerved Specimen Collecticn

Digestion Handcut Drawiug
Torso

"William Harvey'=E.S.F.
"Circulatory Controi'=F.0.M,
Torso

Heart lodel

Microscopic Slides of Blood

4) Expected Cutcome

Evaluation B) Testing Progran

A)

B)

A)

B)

A)

B)

A)

B)

262

The student experiences a
challenging and lengthy
scientific problem on his

owWn,

Teacher evaluates the project.

Demonstrate the similarities
and differences between plants
and anirals.

Understand Homeostasis

Test

Appreciate the phylogenetic
ascent.
Test

Understand the chemical
aspects of digestion.
Test

Realize the necessity of
circulation to size of
organism.

Test
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Course Content

Unit 22
Respiration

Unit 23
Excretion

Unit 24
Sensitivity And
Coordination

Unit 25
Support And Locomotion

Unit 26
Reproduction And
Exbryology

Unit 27
Behavior

A) Teaching Method
B) Learning hictivities

BIOLOGY, B.S,C.S. YELLOW

Read Chapter 22
Lecture, Discussion, Questions
Lab: (1) ILung Dissection

Read Chapter 23
Lecture, Discussion, Questions
Iab: (1)

Read Chapter 24
lecture, Discussion, Questions
Lab: (1)

Read Chapter 25
Lecture, Discussion, Questions
Labs Microscope

Read Chapters 26, 27, 28
Lecture, Discussion, Questions
labs: Mieroscope

Read Chapter 35

Lecture, Piscussion, Questions
Lab: Maze Observations
Aquarium Observations

$ s 26



Resources C)

A) Printed
B) Audic Visual
People
D) Places

"Smoking And Health''-F.0.M.
Torso

Qbtain lung specimen from
grocer

Torso

Urinary Model

Review "Homeostatic Control!-

F. o.Ml

"Photopericdism In
Anim&ls"-F. O«M.

"The Mechanics of Sensation'-

F. 00 Ml

Torso

Skull and Brain

Microscepic Slides of Nerve
Cells

Skeleton and Muscle Charts
"Cell Movement''-FsOuM,
Microscope Slides,

3 musecle cell types

Zygote Formation Models
Chick Embryo Specimens

Observet Fish in Aquarium
Observe! Rat or Mouse Maze
"Biological Societies"=F.0.H.

264

A) Expected Outcome
Evaluation B) Testing Program

A} Understand the difference
between breathing and
respiration and principles
of eachs

B) Test

A) Show appreciation of the
Necessity of excretory
structures increasing in
complexity as organisms do.

B) Test

A) Show comprehension of the
value of the nervous systenm
te the complexity of an
organisms

B) Test

A) Demonstrate understanding
of the trends in locomotion;
the bone muscle relationship.

A) Outline different methods
¢f reproduction and stages
of embryo development,

A) Show understanding of various
behavior ranges, complexity,
and problems involved.

B) Test
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A) Teaching Methods
Course Content B) learning Activities

BIOLOGY, B,S.C.S. YELLOW

Unit 28
Ecology Read Chapters 3% and 37
Cycles Lecture, Discussion, Questions
Food Chains Labs
Distribution
Unit 29
Mankind Read Chapter 38
Lecture, Discussion, Questions
Unit 30
Heredity Read Chapters 29 and 30
Lecture, Discussion, Questions
labs: Heredity
Heredity Problem Charts
Unit 31
Evolution Read Chapters 31, 32, 33
Lecture, Discussion, Questions
Labs: None
Exans
5s 28
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A) Printed

B) Audio Visusl
Resources C) People

D} Places

B)

B)

B)

Ecology Handout Notes

'life In The Ocean"=F.0.M.
"The Miracle of The Sea'’-Life
"The Coral Reefi'=Life

"The Woods of Home'-Life

"The Desert'~Life

"The Tundra"=Life

"The Rain Forest''=Life

"Man Inherits The Earth"=Life
"Stone Age People Of Today''-
Life
"Evoluticn Today'-Life
VAnthropology''=F.O.M,

"Gregor Mendel"=E.BJFa
Review "Investigations Into
Bacterial Heredity'=F.0.M.

“Charles Darwin"-E.B,F»

See the E«B.F. series of

6 filmstrips involving
prehistoric 1life,

See filmstrips under Unit 29

)

L) Expected Outcome

Evaluztion B) Testing Program

A)

B)

B)

A}

B)

A)

266 -

Demenstrate appreciation for
the complexity of the
interrelationships of living
things.

Tests (2)

Demenstrate appreciation for
the magnitude of manfs
problems.

Tests

Show comprehension of the
mechanice, results and
significance of hereditye.
Test (2)

Detail the factors underlying
evolution, variations, and
anthropology.
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E

Course Content

A) Tcaching Methods
B) Learning Activities

APVANLCED BIOLOGY

This course is a 10th grade
elective but is highly recormended
to be part of all academic or
college bouuu students. The
prercquisite is Biolegy and
instructor approval. The course i
one sredit, five periods per
week, The first semester deals wi
the lower anirmals, zoology and the
second senester with man, to
include anthropology, anatony

and physiology.

Unit I INTRODUCTION

1. Introduction

2, Review 10 Life Functions
3, Origin of Life.

Unit II
PHYLUM PROTOZOA

Unit 111
PHYLUM PORIFERA and
PHYLUM COELENTERATA

Unit IV
PHYLUM PLATYHELMINTHES

O

RIC

Aruitoxt provided by Eic:

S

th

267

The basic theme of the course is
Yo help the student to fully
apprectate his fine bedy and mind
by cosparing himself to lower
forms studied within the
phyle~-genetic ascent of thkis
COUrSEa

Lecture
Lecture
Lecture
Reference

Lecture

Lab: Aneba
Parameciun
Euglena
Stentor

Lecture
Lab: BRydra
Preserved Specimens

Lecture
I'ab: Planaria Tropisnms
Prescrved Specimzns

"
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2) Pripted

B) Audio Visual
Resources C) People

D) TFlaces

Randout Notcs

Handout Notes (1)

Test and AWB Chapter #1

"Origin of Life Filustrip-F.0.M.
Wirus® Filmstrip=FeQdl.

Handout Notes (3)
Filostrip -""Protozoa'= ERF
Protozoa Drawing

Handout dotes (5)
Filnmstrip ‘Porifera and
Coelentcratsi'- EBF
Spouge Drawing
Hydra Drawing

Handout Notes (3)

Filmstrip ©The I’laliqoui-u¥~ KRR
Planaria Drawing

Fluke Cycle DPrawing

ERIC

Aruitoxt provided by Eic:

268

Evaluation

A) Expected Outcome
B) Testing Progran

Student Orientation
10 Life Function Quiz
Origin of Life Quiz

Chapter #3 AWB Quiz
Chapter #5 AWB Quiz
Protozoa Test

A)

Develop an nndevstanding of
protozoa as the basis of
animal life, land formers,
and paracites

Yorifera and Coclenterata Test

A)

Show the spcelalization of
cells and its effects on
higher phyla

Chapter {10 AVB Quiz
Chapter #11 and 12 AWB Quiz

A)
A)

. Platyhelninthes Test

Understand the complexity
and involvement of parasites
Frphasize the appearance of
organs and systems and its
impact on higher phyla

S s 3



Course Content : A) Teaching Methods
B} Learning Activities

ADVANCED BIOLOGY

Unlt V
PHYLUM NEMATHELMINTHES Lecture
Lab: Neone
Preserved Specimen
PHYLUM ANNELIDA Lecture
Lab: Earthworm
Preserved Specimmns
Unit VI
PHYLUM MOLLUSCA Lecture
Lab: Clam
Shell Collection
Preserved Specimen
Unit vII
PHYLWM ECHINODERMATA lLecture
Lab: sariish
Preserved Specimens
Unit VIII
PHYLUM ARTHROPODA Lecture
Lab: OCrasshopper
Craylish
Insect Colloction
Preserved Specimens
Unit IX
INVERTEBRATE GHORDATES Lecture

Lab: Amphioxus
Preservod Specimens

58 32
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A) Printed

B) Audio Visual

Resources C) Pcople
D) Places

Handout Notes (1)

Filmstrip: fRoundwormsfi. EBF

Handout Notes (3)

Filmstrip: 'Segmented Worms''~ EBF

Earthworm Drawing

Handout Notes (3)

Filmstrip: "Snails and Slugs'-- FBF
"Chitons and Clams'' - EBF

Clam Drawing

Handout Notes (3)
Filmstrip: "Starfish and

Relatives'- EBF

Starfish Drawing

Handout Notes
Filmstrips: (14 EBF)

k on Insccts

8 on Insccts Orders

1 on fArachnids otc.

1 on Crustaceans
Crayfish Drawing (1)
Grasshopper Drawing (2)

Handout Netes (2)
Filmstrip: None
fmphioxus Drawirg
Claseng Drawing

A) Expected Outcome
Evaluation B) Testing Progran

Roundworm Quiz

4A) Emphasize principles of

parasitology

Barthworm Drawing Quiz
Annoclida Quiz

Roundworm and Annelida Test

Clam Drowing Quiz
Mollusca Test

Starfish Drawing Quiz
Echinodermata Test

Chaptor 2, Text Quiz #1
Chapter 22 AWB Quiz #2
Chaptor 25 Tex% Quiz #3
Chepter 26 Toxt Quiz #L
Chaptor 23 AWB Quiz #5
Crayfish Drawing Quiz #6

Grasshopper Drawing Quiz #7

Arthropoda Test

Amphioaus Drewlng Quiz

Invertebratoe Chordate Test

S8 3



Course Content

FROJECT VEEX:

Each student gives a 7 minute
presontation to the class, The
top ten 1n each course goss to
the Reading High School Science
Fair,

EXAM WEEK

Unit X
CIASS PISCES

Unit XI

CIASS AMPHIBIA

Unit X1

wIASS REPTILIA

Unit XIII
CLASS AVES

A) Teaching Methods
B) Iearning Activities

ADVANCED BIOLOGY

9
~X

Tecturs

Iab: Yellow Perch
Preserved Specimens
Fish Bulletin Board

Iecture

Lab: Frog
Plastic Specimens
Preserved Specimens

Lecture
Iabt Nens
Presarved Spocimens

Iectwre
Bulletin Board
Lab: None

S s 34



(‘ L) Printed

3) Audio Visual A; Expected Outcome
Resources C) People Evaluation B) Testing Progranm
D) Flaces
Handout Notas (3) Perch Drawing Quiz
Filmstrips: Pisces Quiz
4 Fish- EBF A) Transition from Invertebrate
Movises to Vertebrates

2 ﬁsh“ Ohio Dept. Nat. Res-
Perch Drawings (2

Handout Notes (3) Frog Brain Drawing Quiz #1
Filmstript *mphibians’. EpF Frog Urogenital Drawing Quiz #2
6 Frog Drawings frog Embryology Drawing Quiz #3
— Frog Internal Organs Drawing
Quiz #4

Frog Muscles Drawing Quiz #5
Frog Skeleton Drawing Quiz #6
Mrphibia Test

A} Transition from water

to laend
Handout Notes (2) Roptilia Gest
Filmstrips: (6 EBF) A) Emphasize the significance of
'Crocodi_lians" the egg upon a completely
Wnakes" terrestrial life
HLizards"
3 Fossil - Reptiles
N
Handout Notcs (3) Bird Drawing Quiz
Filmstrips: Voluntary Bird Test
’ S Birds Avos Tost
() Movios (O.L.N.R.) A) Stress adaptations or
1 Quail or M. Dove spccializations
1 Ducks
Rind Drawing (1) §s 35
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Coursoc Content

A) Teaching Methods

B) Iearning Activities

ADVANCED BIOLOGY

Unit XIV
CLASS MAMMAL and
ORDER PRIMATES

Unit XV
ANTHROPOLOGY

Unit XVI
HISTOIOGY

Unit XVII
BONES

Unit XVIII
MUSCLES

Unit XIX

VITAMINES and MINYRALS

Unit XX
DIGESTION

273

lecture
Lab: Nonec

Iocture
Labs XNone

Iecture
Iab: GCell Slidos

Iecture
Iab: Human Skeleton

Lecture
Iab: None

¢

Iocture
Iab: Nonc

Ioctura
Labt Bgef Stomach
Torso Modcl
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A) Printed

Anthropology and Primates
Bulletin Board
Anthropology Filmstrips (&)
"Anthropology™=F.0sMi"Evolution Today'=EBF
"™Man Inherits The Earthf='Stone Age

. B) Audio Visual A) Bxvected Qutcoms
¢ Resources C) People Evzluation B) Testing Program
* D) Places
Handout Wotes {(2) 13 Orders Quiz
1 Memmals Memmzl and Primates Test
¢ 1 Primates A) OLiress offects of arboreal
Filmstrips (EBF) life upon structurc
; 6 Mammals
Movies (0.D.N.R.)
{ 2 Mammals
: Bandout Notes {3) Anthropology GQuiz
L Opaque Projection of Anthropology Test
i
;

e

Handout (1) People'-ERF Histology Teat
: Skin Filmsirip by Jergens
A Lotion Co,
i Handout Notes (1) Bone Test
i Skull Drawing (1)
1
"Ccll Movenent'! Filmstrip-F.0.M. Muscle Test
1 Wall Charts - Muscle
~ Handout Notes (4)
1 Kead Muscle Mrawing (1)
E; Handout Notes (1) Vitamin Test
:
Handout Notes (O) Digestion Test

: Demonstrationt
Digestive Fhzynea

ey o
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Course Content A) Teaching Methods
B) learning Activities

ANVANCED BIOLOGY

Tnit ¥XXI
RESPIRATION and EXCRETION Lecture
Lab: Beef Lung and Kidney

Unit XXII
CIRCULATION and BLOOD Lecture
Lab: Beef Heart

Unit XXIII
PLAN A:

2nd Semester Biology Projects
Plan B:

Genetics

FINAL: EIAM

O

FRIC \ S s 38
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\
/

A) Printed
B) Audio Visual
Resources Cg Peorle
Places

Handout Notes (0)
Torso Model
Urinary Model

Handout Notes (1)

Heart Model

"William Harvey" Filmstrip- EBF
"Circilatory Control™ Filmstrip- FOM

4) Expected Qutcome
Evaluation B) Testing Program

Respiration and Excretion Test

Circulation Test

$ s 3¢



Course Content

&) Teaching Mathods
B) Learning Activities

CHEMISTRY
Unit I- Basis of Cheumistry
A. Science of Chemistry A,
Systems of Measurement
Conversion
B.
B. Classification of A.
Matter and Its Changes
B.
Unit II- Organization of
Chemistry.
A. Atomic Structure and A.
Electronic Configurstion
B.
B. Periodic Law A.
B.
Unit III- Chemical Tormulas A,
and T'guaticns.
A, Valence and Cheridcal Bonds B.
Systematic Naming of
Compounds
B. Formulas and Composition B,
C. Chemical Equsations R,

1, Ordinary
2. xidatiou-Rednctions
D. Fquations and Their Weight
Relationshipa

ERIC

277

Leciure

Discussion

Demonstrations

Lab Check In

Graduated Test tube ard
Specific Gravity

Lecture, Discussion and

Demotistrations

Bunsen Burner and Glass-

working

Chemical Changes

Lecture, Discussion and
Demonstrations

Properties of substances,
Tormation and decompositicn
of compounds

Lecture, Discussion and
Demonstrations

" Prep. and Frop. of Oxygen

Combustion and Dust Explosions
Lecture, Discussion, Demonstrations

Frep. and Prop. of Hydr~gen

Distillation and Purfication
Indicators and ¥ater of
Crystallization

lydrogen and Carbon
as rodueing Agents
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A) Printed

B) Audio Visual
Reeources C) People

D) Places

A, "History of Measurement!
Ford Motor Co.

B, Unfinished Rainbows"
Alcoa Alumitum

A, Practice sheets for
electrc.. placement
B, "Man Discovers the Atca'. BgF
"Our Friend the Atom". EBRF
"Atomic Orbital 7! art¥~ Cenco
“The Atom'- Life
“Atom Chart
Lenpyer-Gepport"
B. '"Periodic Table” Ceanco

A, Practice sheets for icnic
valence, formlas, ard
namingcof compourds

A. Practice sheets for
writing and halancing
oqmations

A) Fxpected Outcome
Evalution B) Testing Program

B. Quizzes
Test
A, Be efficient in converting and

neasuring in both the metric

and English systems. Show an
understanding of matter and it's
ability to change chemically.

B . Te St.'
B, Quizzes
Test

A. Show an wunderstanding of the basic
structure of the atom and be able
to arply this information towards
det.imining the principles that
can be extracted from the periodic

B, Test table,
B, Quizzes
Test
B. Test
B. Quizzes
Test
B. Test

A, Be able to properly write and
name formilase

A. Be able to properly write and
balance equations,
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A) Teaching Methods

Course Content B) Learning Activities
CHEMISTRY
Unit IV- Solutions, Ions, and 4. Lecture, Discussion, Demenstrations
Fquilibria,
A. Soclutions and Crystals B. Cation Analysis
. Titrations:
Aicids vs, DBases
AgNO; vs, NaCl
. Snlugility Curves
B, Ions and Electricity B. Cation Analysis
C. Acids, Bases, Salts B. Cation Analysis
and Oxides Prep. of Acids and Bases
D. Principles of GChemical E. (Cation Analysis
Reactions Electromotive Series
Unit¥-Behavior of 4. Lecture, Di.cussion and
Gases Demonstraticns.
A. Gas Laws B. Cation Analysis
B, Molecular Weight and B. Cation Analysis
Volume Relationships
of Gases
Unit VI- Carbon and Its A. Lecture, Discussion and
Compounds Demonstrations
A, The Forms of Carbon 8. Cation inalysis
and Its Oxides
B. Hydrocarbons B, Anion Analysis
C. Classes of Organic B, Anion Analysis
Compounds Preparation of soap
Unit VII~- Nuclear Chemistry A. Lecture, Discussion and
A. Natural Radiocactivity Demonstrations
B. Anion Analysis
Plateaus of GM Counter
Absorption of Radiation
B. Artifical Radioactivity R. anion Analysis

Changing Concepts In

Science: Aristotle
Newton
Finstein

079

S 58 42



A) Printed
B) Audio Visual A) Expected Cutcome
Resources C) People Evaluation B) Testing Program
D) Place
A. Mimeo sheetg on ' B, Test A) Show an understanding of
concentrations of the principles involved and
solutions operation of$ preparing solutions,
pH reter and titration.
. B. Qiz
B, pH Meter and its use, ‘ B. Test
B, Test
A) Bec able to understand
B. Test and solve gas law
B, Test problems.
A. Mimeo sheets for B. Quizzes A) Be able to write and
practice in identify organic
nomenclature, as ‘ compounds.,

well as writing
formilas from names
A. Practice sheet on B. Test
wa LVANE Aol
A. Mineo Sheets on oreraticn
of Geigar- Maller Tube

And Counter
B,
"Mystery of Time® B, Quizzes
Moody Srienrca Motltuta Test

A) Show an understanding of
verlioacllvity and the operation
of the Geiger Muller conmuter,

S 8 43
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A) Teaching Methods

Conrse Content B) Learning Activiiies
CHEUMISTRY
Unit VIII- Families A, Lecture, Discussion, and
Demonstrations
A. Melals and Alkzali B. General Unknown
Hetals
B, Nitrogen Family B, General Unknown
C. Oxygen Family B. General Unknown
D. B. Prep. and “rop. of Chlorine

Halogen Family
. Prep. and Prop. of Bromine
ri'ep. and Prop. of Iodine
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A) Printed

B) Audio Visual
Resources C) People

D) Place

A) Expected Qutcome

Evaluation B) Testing Prograr

Test 4) Show understanding of

Test
Test

the preparation and
properities of the
halogens.

Test A) Show the vtilization of

Exanm

282

the principles and
techniques in determining
unknowns.,
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Ccursa Content

1st Woeek

Introduction

Seience

Magic

Religion
Historical
Purpose of Physics
Methods

3 lovels of thinking

Facts
Priaciples

Ways of thinking

Quantitative ao orposed to qualitative
Rolation to liithematics
Physics & the Univorsc

o

Sciontific Rovolution

2nd Weck

Astronomy
Historical Physics
1. Stars
a, notion

b. constallations

¢. Earth and Sun

2. 'iatance
© 3¢ Tinme
s, Moasurament
a, distanco
b, tino
C. Rass

d. tormperaturo

5. Dimonsions
6. Aristotle
Ptoleny

Copornicus
7. Volocity

2843

~.A:GT?:ching.Mothods
Be loarning Activitics

PHYSICS

Lecture
Discussion in class
Stress inmportance of

1.
Z

‘L.

native language as a
tool for thinking

Photographs cf Star Trials

Photographs of Constollations

Expoririont with Gnomon’
Problons

a. Motric syste mrolativo to

English syston
b, Dinuvnsional Analysis
Handout shoots
Danonstration of Stroboscepa
Oreaphing

Point out comnon oxporiences ro-

1ativo to cowrse contont
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Resources a, Printed
be Audlo Visual
¢, Feople
de Places

Paper tacks
Newspapor articles
Study sheets

Toxt

Paper backg~-
Copornican Revolution-
Thomas Kuhn

N

o

Evaluation
a, Expected Outcome
bs Testing Progran

Students are expected to begin to
think about science in differont

1ight

Tost over discussion

-Ae Stidonts are expocteﬁ to have
a working ability with Metric

84

. Systemne. Undecstand:
1, Time
2, Distance

3, light Year to siall dis-

tancos

B. Tost ovor Mtric System and

Dimensicnal Analysis
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Course Content

3rd to Sth Weok

Motion
1. Distance relative to Time
2+ Vector 2 Scalar Quantities
3. Critical View c¢f Vectors
a.~Same direction
~opposite right angles
~Law of Sines
«Law of Cosines-
~Bearing
L. Galiloo--Accelovation
S. Graphing, Acceleration, Velocity
6, Proportionality, Congtant

£th to 10th lleeks

Force and Mormentun
a, Laws of motion with mass as factor
b. Circular motion-qim{ﬁo harronic
motion -
ce Newtonls three laws
d, /icceleration as change in
direction
8. Newton's universal law of
gravitation
«s Galileo
2+ Tycho Brahe
3. Kepler
Threc laus of wniversc
4e Christian Huygens
5« Newton
f. Conservation of
1. Mass
2+ Momentun
ge Significarce of mentioned
in Yiei above

[4%)
co
(IR

A, Teaching Methods
B, Learning Activities

PHYSICS

Demonstration of inclired planc
Experiment
Problems

Denonstrations

1 Jformentum

2.che

c.Circulor motion
Exporirment circular motion
Problens concerned with naspecy of
force moembun
Exneriront

l.« Hooks Iaw

2+ Pondulum

S 5 4



r Resources a. Printed
b. Audio Visual
¢. People
d. Places

Film - Frames of Reference-Modern
Learning Aids

Paper backs

1. Physics the Pioneer 3cience,
by Lloyd Taylor

2. The Birth of a New Physics,
Bernsrd Colen

3. Reference-
a. History of Mathematics

edited by James R. Newman

b. Great Books

Paper back-Birth of a New Physics-
Bernard Cohen

Library refercuces
1. Great "voks

2. Phy -- ' neer Sciencs, Lloyd

Tayi

ERIC

Aruitoxt provided by Eic:

Evaluation
&. Expected Outcome
b. Testing Program

Students are expected to:

1. Comprehend significance of
Galileo's work

2. Understand Laws of motion

3. Solve problems concerning sit-
vaticns involving motion

4. Test on Vectors, Velocity,
Acceleration

Students are expected to resolve pro-
blems into specific parts in dealing
with physical systems concerning forces
end momerntum.

Solve protelms concerning Force and
Momemtum.

Test over:
1. Force end Momentum
2. Circular motion
3. Mid-term test over entire material
covered to date.
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Course Content A. Teaching Methods
B. Learning Activities

PHYSICS

2nd Ten Weeks
11th Week

Review evzry aspect of Notes
a. Astronomy

b. Motion Problems
¢c. Vectors

d. Momentum Discussion
e, Force

Pemonstration:
Newton 1. Wwind Tunnel & Air Foil

2. Density
Conservation of

a, Energy
b. Momentum
¢. Mass

Introduce Density and Specific
Gravity

Introduce Matter, Solids, Liquids,
and Gases

Archimedes Principle

Bernoulli's Principle

12th~-13ch Week
Potential and Kinetic Energy Demonstration

Significance: Experiment equating Ep & to prove
a. Social conservation of energy with pendulum,
b. Historical inclined plane, spring & Hooke's Law

Problems illustrating Ep & Ex

S 8 50
O
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r Resources a, Printed
b, Audio Visual
c. People

d Places

tiandout sheeta

Illustrative
Material-Magazines

Handout sheets

()

ERIC

Aruitoxt provided by Eic:

Evaluation
a, Expected Outcome
b. Testing Program

a. Refresh principles stressed during
1st quarter.

b. Test on Qualitative Aspects of
Matter

Students are expected to comprehend
Ep & Ex Quantitatively and Cualitatively

Test on Ep & Ep
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Course Content A, Teaching Methods
B. Learning Activities

PHYSICS
1l4th Week
Heat Demonstration of Alr thermometer
a. Form of Energy
b. Qualitative- Problems
1. temperature
2. Fahrenheit Lecture
3. Celsius
4. Kelvin Demonstration of Expansion of air to

deduce absolute temperature scale
Development of Kelvin scale
in depth

15th-16th Week

Ideal Gas Law and Kinetic Molecular Demonstration
Theory of Cases
Laboratory experiment on pressure oI

Law of: gas
a. Charles
b. Gay Lussac rroblems
c. Boyle

Universal gas constant

fvagadro's Number Gas Law as
Energy Pressure {atmospheric
pressure and weather)

S 8 52
O
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Resources a. Printed
b. Audio Visual
¢. People
d. Places

Handout sheets

Handout sheets

Magazine articles

(1

O

ERIC

Aruitoxt provided by Eic:

Evaluation
a. Expected Outconme
b. Testing Program

Students are expected to understand and
comprehend the origins and significance
of Temperature

Quiz on temperature-conversion and
comparison of temperature F & C.

Students are expected to comprehend
significance of Ideal Gas Law
applied to chemistry as well as Physics

Test over applications‘of Gas Laws
and Gas Constant

S 8 53
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Course Content A. Teaching Methocls
B. Learning Activities

PHYSICS
17th-18th Week
Cautept of heat capacity and Labsratory-Calorimetry experiment
stecific heat .
a. Heat capacity of metal Problens
b. Heat of fusion of ice
Lecture

Point out:
Correation of energy, Gas Law
and Calorimetry

Enthropy - defined
Enthalpy

Mechanical equivalant of heat - Joule

Engines-
Carnot Cycle

19th-20th Week

Review entire main stream of tvhysics Primary-Discussion
from Motion to Calorimetry stressing
concepts and universal constarts Secondary-Lecture

from the hiscorical approach.
Time also to allow flexibility onp
more difficult aspeats.

O
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Resources a. Printed
b. Audio Visual
¢. People
d. Places

Handout sheet

Library References

Handout sheets

O

ERIC

Aruitoxt provided by Eic:

092

Evaluation
a. Expected Outcome
t. Testing Program

Students are exnected to be experi-
mentally proficient and couceptually
aware cf heat capaclty

Test over heat capicity

Organize development of physics
historically and summarize big
ideas

Semester Final-Comprehensive
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“ourse Content A. Teaching Mettods
B. Learning Activities

PHYSICS

20th-30th Weeks

Electricity Experiment with:
A. Qualitative & Historical 1. electroscope
1. Early history 2. Van Der Graaf generator
a. charge 3. magnets

b. electroscope
1. induction Problems concerning quantitative

2. conduction ‘ astects of fields and currents and
B. Quantitatively Jdefination of units,
1. Fields

a. gravitational

b. magnetic

c. electrical
+» Current-D.C.
. Unit of charge-the Coulomb
« Unit of Intensity-intensity
. Unit of potential difference-

volt

F

23rd Week
OHM's Law introduci- Experiment~-Electrolysis

The Mole Concept and Avagadro’s Problems dealing with Electrochemistry
Number

Electrochenistry

ERIC ‘
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Resources a. Printed Evaluation
b. Audio Visual a. Expected Cutcome
c. People b. Testing Program
d. Places
Handout sheets Students are expected to comprehend
significance of electricity in daily
living

Test over Problems

Handout sheets » Test over OHM's Law and Electrolysis
Periodic Table

()

O
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Courae Content A. Teaching Methods
B. Learning Activities

PHYSICS
24th-25th Week

Consideration of interreiation of ExperimentA.C. Current
chemistry and physics and the role
of electricity in both quantitative Demonstrations
sciences a. motor
b. t.v.
Introduction of the Atom c. Crooke's tubes

A.C., Current Experiment with circuits
a. Volt .
b. OHM Problems
¢c. Amphere
4, Watt

Common experience with eleciricity
a. motors
b. radio
c, t.v,
d. communication

26th-27th Week

RADIANT ENERGY
Light & Sound ’ Experiment-demonstration of sound
a. waves
1. sound Experiment with mirrors
2. optics
a. reflaction Problems concerning waves and use of
b. refraction mirrors
¢. diffraction
d. mirrors

Q S s 58
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Resources a. Printed Evaluation

b, Audio Visual a. Expected Outcome

c. People b, Testing Program

d. Places
Material from Bell Telephone, Students are expected to grasp the
General Electric imporcance of electricity both

theoretically and practically

Handout sheets
Work problems concerning houszhold

current and circuit problems

Test over household problems and
mole concept and communication

Handout sheets Test over fundamentals of sound and
optics

( h}

Q 8 s 59
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Course Content A. Teaching Methods
B. Learning Activities

PHYSICS
28th~30th Week
The Atom Demonstration
&. Greek view 1. Wave Theory of light
b. Dalton 2. Crockes tube and electron discharge
¢. Rutherford 3. Bohr's study of hydrogen wave
d. Bohr length with diffraction gradient
e. Einstein problems
Light-Energy
Quantun Theory
Review
31st Week
Continuation of Bohr Aton Demonstration of Photoelectric effect
Planck's conetant
Problens
Compare classical Newtonian Physics
with "modern" Quantum physics Lecture

Introduce Photons & Matter
Photoelectric effect
Statistical techniques-

1. emphasize

2. increasing
3. importance of mathematics
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Resources a.

b.
c.
d.

Printed
Audio Visusal
People
Places

Handout sheets

Handout Sheets

Text

O

ERIC

Aruitoxt provided by Eic:

Evaluation
a. Expected Outcome
b. Testing Program

Students are expected to understand the
development of "Modern" science

Qualitative test over history of atom
and iight as energy

Quarter test

Teat on qualitative discussion of atom,
photoelectric effect

S 8 61
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Course Content A. Teaching Method
B, Learning Activities

PHYSICS
32nd Week
Nucleus of atoms Lecture
a. composition
b. changes in ccmposition PDemonstration of radio activity and
c. N/P ratio isotopes
d. Radtiation
1. Measuremeut Problems concerning radiation
a. Curie
b. Roentgen
33rd Week
Particles Discussion and problems on half-life
Inverse Square Law
Half life-Isotopes
Q. S s 62
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Resources a., Printed Evaluation
b. Audio Visual a. Expected Outcome
c¢. People b. Testing Program
d. Places
Litevature from A.E.C. Students expected to understand funda-
mental principles of radiation and
Handout sheets its significance in modern application

Test over Quantitative aspecta of N/P
radio, radiation and half-life

(}

Q S 3 63
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Course Content

34th-35th Week
Review all that has been covered

Emphasis on:
a. big 1deas
b. men and their work
c. developme..: of modern thought
d. relationship to biology, chem-
istry and significance of
mathematies

36th-40th Week

This period 1s reserved for flex~-
ibility in schedule, special topics
for which students have interest

Demonstration and emphasis on what is
currently going on in physics and in
space

A. Learning Activities
B, Teaching Methods

PHYS1CS

Lecture

Class discussion

S s 64



Resources a. Printed
b. Audio Visual
c. People
d. Places

Hagazines

Literature from industry

O

ERIC

Aruitoxt provided by Eic:

Evaluation
a. Expected Outcome
b. Testing Program

Students are expected to begin to
reallze the what, why, and how the world
theyknow is and has developed aad
hopefully talez less of it for granted

Exanm

S s 65
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